PTO 1542 



U.S. DEPARTMENT OF COMMERCE 

(4 65l PATENT AND TRADEMARK OFFICE 

ONLINE SEARCH REQUEST FORM k I Id 

♦ *♦♦**♦*****♦ *_************************^***** ******** 

USER 



ART UNIT 



.X fij^l^- SERIAL NUMBER I ? 9 

m£ pHONE * DATE i/^lH 



Please give a detailed statement of requirements. Describe as specifically as possible the subject 
matter to be searched. Define any terms that may have special meaning. Give examples or relevant 
citations, authors, or keywords, if known. 
You may include a copy of the broadest and or relevant claim (s). 



/ 

/ 

/ 



A i ■ ...... . ; - • 

* *********************************************** *!******•■ 

STAFF USE ONLY 

SYSTEMS 

COMPLETED - ' 'f s^r CAS ONLINE 

SEARCHER : LrT — <_ DARC/QUESTEL ■ 

ONLINE TIME TOTAL TIME . DIALOG 



NO. OF DATABASES 1 ! 1 ZtZoTHER 



* 4 , 




CM 


cO 

r-H 


m vd r~ oo 


i— 1 CM 


i— i 

CM 


cm ro 

CM CM 


■o 1 

CM 


LD 
CM 


VD 
CM 


c — 


CO 
CM 


CM 


ro 


CO 


EST 


EST 


h £h H H H 
CO to CO to to 

u u u u u 


E- 

S3 


EST 


E— i E-> 

CO CO 

CJ tj 


EST 


EST 


EST 


EST 


EST 


EST 


EST 


EST 


CSJ 


CSJ 


co cr> o r— < csi 
cnj cm ro nn 


co 

co ro 


LO 

ro 


t — 
ro ro 


CO 

ro 


co 






CM 


CO 




LO 



' LO ^-D (—• CO O'v <Z> «-H CM fO ^ LO '-D t — CO O i- 1 CM CO T LO <0 I — ■ CO 



I CO CO E-i E-t I 



I CO CO CO CO 

m u u u 
\ c a c g 




* -H t 

S3 



■ :.-.: 



d 1 >i d> -lj 



CO ON 
Ch to 



o m XI 



cr* < E- 

ro i< EH 

CO O U 

<=> C_> O 

■) CO EH rfl 

D CD D 

■> EH rfj 

P 6 U U 

- O < EH 



3^ 




OOiCL J CUffJCO&>> 



EHe-"E— <EHEHEH£-"E— iEHEHEH 

tototoc/icoiocncotototo 



is* 



-H O CO U 



4 



o a 

CO D» 
JB C ■ 
•H C 

SJ8-S 

U H J3 
G 3 «H 
a) aj m 

CD 4-> 
U M CO 

-Ml) 



t^^^r- o co co lo rt ro cm ^Ht-h t— < t— i o o eft 01 ai w 

^TlDnnrOMMNHHNr-ICOHVDininH^'^WHHr-inrtNHrHHHHHHOrHOOHOOOONOO 

CM f-H ( I I | | | NCM | \ i—i | i-H <— t «-H I 1— I .— I »— I I I I «-< t <-"• I l^-li— t l-^H I^H |i— 1»— t |*-H | \ <Z> \ I 

i I a) a) <u qj q) o i i a) cd i a) i t i cd i i t cd a> a> i cd i a> <d i i cu i cd i q i i <u i a> a) t cd tu 

Ci <D cr> cj> co <o , — 1 <y tj) co co d) co Q) o 41 ld CD CD cd cm oj cm <d cm CD co 00 CD CD co CD00 CD t— 0 d) r- s a\ at cychcri 
ro»iriOinp»CNioo^^r*HrtHNinmN<^cncj>r*t*r'NaicNoooDeooooot^Ht*r i r^r»HH»rHH 
r— m • • • • • m in - - t-h ■ o m cm . ^ ^ ^ . . - r— -a • -oo ~ - ^ 




VM (0 CO 



CM 


cu § 


Oi 


MRI 
MM! 
RD 


DRO 


D D w 
cc as re 





1 


OKO 


lO 
CM 






r- 




00 
m 


to 


& 


E~" 

& 


CD 


s 


XL 


HUM 



Q CM << CM H <; 1/1 3 CO 

O lo cm * — < co r~ »— 1 O-i 1— 1 ro <z> c_9 2* cr> 

pa mmt^Ha! cuOHinE-iopflS co > ^ oa >~> X m h o ( 

goO^UI^rHfMCNQCNfNlHUlinJIWkDSHHtnOUCOHZOrtlaajH: 

p<NMNUCH jH D fsir ~ (Nl ^ u B^ in &5Srt:o»j;ooDo5Eaos!: 



vd m rn ro — 1 w 00 ro <=> r- ro cm co no ro cm o n po cri^r 

fr)^HHHOOrnnr»NM«(NWrO^CO^NinOOHa)CVlCVJWCNlrHO^«NCO(NCO^MW 

a^HrHHr-IHHOMnHHI^H^W »— I Ol »— I f— < I— t r-t(Nr-lr-tinrHr-ir-r-iaiHCf\nrHO\rHiHCyirHrH 

voinrHinvoinHHrninoNncsiroro<^fOinin^ovokO^Hin^coo^<^»cocNrtoo^f\ioirHO^ 
ro ko o ( — - {No^fOtfinonoiH^ooooooor^ininininHN o r-~ co co t — in t — t~~ lo ro r— t~~ lo i — cm lo 
i/ivxir^rorsjixc^cDcricNOorOirioocNr-r-i — 00 co ■vr r— t — r~r-v(No^rfMHi — ii-iLn^3'^ir)M , (MM'inu3nr-to\ 
- m <-i — 1 <— ihh(*i vx> *-h ,-t ncsnhh —1 nn cm «g< o ro co n ^ Vfl 

CM CM CM CM CM lT>,-l 



M U 

CD 4-> 



>«d 01 cm csicsr^HoooowoiCJiwcri0^c><cftcriO(oooocoaioooooD cd co 00 co co co co 00 00 co ao 00 t~-~ 1 — t—- r~- r~- 

^r^^^^^^^^^^C50000000C>C30000000C30CDOOOC30C>C300C5C5C30C> 



fOHinmiriwi^vDi 
o >cr lo lo lo *=r ^ " 

CM «— t 



Hfsirovtnvop^oowoi 




: ro v m vd h tNfo 
: H H H H > > > 

• u u u u S 5 

•D5OOC0HHH 



*y m t-i < 



1 (\ ro <3- 

13 33 

1 Cm Cm Cm 



in u) p» h in 1 

3 3 3 S £ ! 

Cu Cu Cu Cm Cu 1 



OX W f» 

t-H O Q 
05 O O 



Q Q Q Q 
OOOO 

pa cc cc 



Q0C2*a;i— it— 11— (>— ii— 11— ift- it-i 



<d > : 
c o g , 

I CO H ! 



i 1 3 a 

1 Cu Cu Cu 1 



; < *j e- 



O t-H CM 

- CO 0> O C3 O 
\ OS Ol H i-l 



rnTfinior^cocnoHCNro^invoMBU* 



)^inu)r-ooffioHNn<finvD m r> co w 01- 1 cm i 
jCMCMCMCMCMCMCorororororoco ro ro rn ^< ts> ^ ■ 

4 r-H f— I t— * »-H *— I *— I f— I t— * *— I i—i i—i 1— I C i— I «-H <— I <— < <— I f-« , 



:::.**H::"::; 



CU CO 
CU CO 

8g 



< £; co 
co -o* 

OS Q W 

on ^ 

td DC • 



Ci. CL.T3 

* <p a> 
ii a.j=: 
a) u 

* a. 8 a 

o ) Cr>* c 

4J "O -■ " " 

a. m c 



Hp CTn CL S <n Qi 



II XJ II 3 



as 4-J 



o ^ C 4-J O c 
u 0) o o CJ 
CX CO E7* C fcP 




4-J 4-> U 



a) m a) 



ex, c 



-C CO 4-> 



CM C 4-1 



iH CO 

O oo 




I — «< +J — E 



fO — < u — t 



< 0) * 



U — O 4-> — E 
4~» — E-i O k 



O +J — E 



ffl — < 4-> — E- O 



CP — CJ) CP E 
CP — CJ) 0> < 
(U — < o — t 



cr> — cj3 ey — w u 



+j «; E-« 

+j — eh +J — E- 

n) — < O — O 

a — u o — o 



o — o u — u 

4J O CP — o 

ra — < 4-j — eh 



O — CJ> O — t-> 



! hh as: 



O 4-J 



a o 



C CD 

Q) O 



cx, a) 

o c 

u as 

>i n 



o c 



m co 
O -H «— i 



> O H 



*v 4J e o 



n a. o m 



m a) u 

-P -H 

cx-h ^ 

OH 50 

z a, m 
o cu 



3 H 4J M fO 
<D M O Q CP 



+j "O od a n) 



p-G n) 
I u o 



fTJ -MO 



.1' 

CP w 



1h 

(fl M CX rO 
+j o 3 un 

O •— ( O LO 
(HUM 

ca >, cn o 

CO 4-1 



si - r-> aj 
ca a x Ti 



0J +J >i-H (9 

S a) h +j 

O G a 5>i o 

-h aj +j o M N 

O 4* 4-> 



w „ u P „ 

CQ M-l Q Cil E 



^ CO oo 

qj ro l) 

U cn co 

>! o co 



(1) (AH 
MHO) 




H W [m ^ Eh 

.J W w a 
' b n a 



-H O Es < 



II CD 

^ E2 tn O 

C co n) co ■ 

O^) H +J O ' 

-H fO C CO £3 i 

-pm dj | o 

ra in > m 



1 9 * 




o o Icq n) « 

+J H +J T3 O 4-> II 

cxm a m 2 co 4-J 

i ii ^ ii 73 ii c a 

t cu • a d id ot) 

» G ■ C ni+JT) o 

■ <D CM a) 4J O o u 

■ Cn LO CP CO C 



0£ Kin 
M 4-J D 

i a. 4J o 

>, (fl o 

i rf! J a * i 



I H H H Cf 



o z 

(-HOW 
M W 

to 55 co O 
& m W a 
U fa O P 



« H H D 

W t)HO 

^ ^ ^ ^ 




§5 



ra 

rt ~0 



e o o 

fa (B 00 
HMO 



O Q.-H 

a,-H o 

O Q ■ — 1 
-H 

h ■ — i o 
§ 

<TJ 4-J Q 



— . H 0) O O 

o oSS£ 

i-4 CQ O — ^ 

_Q n) n) n) n lo 

g tT-H h -h »-o 

<y o ■— l 0) 

— ' C ro -M Uin 



1 



T3 +J U 



a) *-< 

Q) 

a> -4-) 
• c +j 

°t & £ 

33 _ — 

*U ■— I cr. 

4-j <d n co 

+j +j er> 

O O G *-i 

U +J <n — 

to 5 I 

LX cn lo 



5 15 

CO 

rt ffl 



CD 



i en g n rt O, : 



— — a, 

rt rt rt bi 

_ 4-> -m xi a) 

c X! o o H ca 



i i — i <=^ 
i aj ^ 

» E4 GO 



b H1T3 * co a 
». O © cr> LD A) 
u u u in <o 



I COT3 | 

-t a e-< 

D H (J U 

J I o 

3(X h I 
(DON 

itn a 

3 I O » • 

J r~ o too 

_ OJ X C oo 

3 • O 

(J f-i ■ <D I 

CP i-3 E- 

>i &, T3 O 

-( O -o C O 

J O 0) (0 1 

a: • — i co 

•H OH 
Cd <U C 



c5 M-t o oo m t-i ' 



rd o e o 



q o aa *j cm q o 



CD O 
3 4-> >i 

w cm o i-t : 



J J< +J TJ 
< >i (D C 1 
J J3 E-H B 



OS w 
t-H O W i— i 
EH t~< Q E-< 25 

t-^GDSC/iOWOU 

u o u u [d u o 





o lo -H c cnj m 

I H w> C !D S ■ 

en +j ix> ra 3 - — ■ . 

o rt io cn &" C2 oj 

M O - U Q) -H C*J 

lo o - o to o m 

IT) J i ' * 



i — I OO i — I c 
(0 E-» 4-> — E 



- E-> -P — E 



o o — c 



+j — e- u — c 

O — O Cr> — C 



VD I t — ■ r—i 



O U +J — E-H 



<d o — o 



nJ — t=C ra — k 



- < 4-> — E 



Cn — CJ 4-» — E 



CP — CJJ O 



Cn — O 
fcf> — O 
O < 
■P fr- 



Cn — cj rt — * 



-3 * 



Cn — O U — I 



rt — rfj V 



+J — E— < a) — * 

+j — e-« a — t 

+J O O ft 

Cn — CJ5 rt — it 

+J — EH OJ — ^ 

O E- O E 

0J — < +J — E 

Cn — o o — t 



+J — E-> O — C 



Cn — U en — C 



rt — rtj CP- 



Cn— U rt — # 

en— u rt — » 



en— o o — c 



rt — <d cn - 
en — o rt - 
en — o u - 



-M — E- U - 



> — EH Cn- 



u — o 

Cn < 

4_» CJ? 

u — o 



rt — 

+J E-t 

u — o 

4_» E-t 



-1 



o — o 

cn — CJ> 
Cn — 



- O 4-J — E-i 



O — O Cn — CJ> 



E- 4J — E 



2 S 

Cn — O 



rt — < 
Cn — 3 
Cn — U 



Cn o 

+J — EH 
Cn rt 
4-» — EH 



+J — E-< +-> 



rt — < Cn — C3 O - 



t— I M3 i-H 



cj cn — t 



n — u C" — c 
J — E-h Cn — t 

n — U U — t 



CO i— ( 



Cn — U cn — C5 



rt — ^ 



o — o 



o - 



■ o 



4-> E-< 

o — o 

4J E-. 

"en — o 

o ro 



u — o 

4-> O 
4_) U 



rt — <C 

en — 3 
en — u 



I I CM t— I 



= 3 



CP O 

u — u 

u — c_> 

■P — E-i 

CP— CJ 

cn— o 

CP 



<: -p — e- 

U O H 

< tr> — o 

— e-* « — < 

< o 33 

— u o — o 

— E-i CP (-> 

— < ro E-> 

2 ro o 

O CP— o 

E_ cj, — o 

— O CP < 

— rtj rO — < 

— U CP— o 

— O CP — o 

— E_ CP — CJ> 

— < -P — E- 

— o o — o 



— u o - 

— O CP 



55 




□a 




-p 


XJ 














Q 








o 
















O 








p 


CD 


















-H 




ax 
















fO 


G 






+J 
















p 


-H 




















O 


ro 


X! 






LW 














d> 


M 


P 




Ed 4-> 


o 




ro 










P 


J3 


U 




















C 


ai 


ro 




ITJ M-l 


G 














o 


+j 


-P 




» o 


O 
















P 


ro 




OQ 


-H 














o 


Ve 


o 




-H G 
-W O 


eg 




co 








ca 










rfl -H 


p. 




CP 








G 


i? 








G P 






in 








a 


u> 


m 


a 




ft) (0 


t— 1 




i 








•H 


i— i 


■P 








t— t 




CP. 




co 




a. 


o 


ro 


Xi 










co 




P 




ro 




xt 


i-t 




5-d 






LT> 




Q> 




TO 


t-J 


M 


o 






CO 


0) 






•H 






s 


O 


1— 1 






CO 


H 






MH 




o 




x: 


a 




c o 




a 






-H 




E3 




o 


CO 




ro nJ 




B cm 








o 


>1 




a; 




p. 


o 


O 






ro 




as ' 


p 








* ro 




u 


-P 




3 






n> 


CO 




i— l 


x: 


CD 




CL. 




O 




\ 




-H 


CO 


o 


■ O XJ 


>1 






\ 






-Q 




a) co 




-p 


-p 






G 




to 


-H 


rd 


■P 








-H 






O 




-P ■ 


r-H 


e 






G G 


g 




^* 




-H 


o 


c 




-H 




o 


O aJ 


-H 


-H 


CTi 


f— 


-P 


ro 


ro 






-H 


+J 


O 




XI CM 


o> 


ro 




CP 


to 








rfl cp-a 


-H 




e=> 


O 




P 


C 




CL. 


«— 1 


=e g 


CD 






cr> 


3 




o 


a> 


a) 






-H 


-P 













-P «-H Q i — i 



O * 

3-A 



<N T3 t— ( 



I Q ro O 
tCft OS CL-H 




Q) II or- O "O 



• G a*J Oi T3 

(u->-i • j) n) o o o 
to -P i ■ CP E3 C<P> U 



cm «— < o 



11 



cl o o ra x: — 

ro G e M ±> 
<=> Q o o d a 



o z 

O I 
E-« t-H | 
E-t H W 
t-4 to Z CO 



pc w a 

o o 3 
2 a a; 
Poo 




cl, aU \ . 

-aui 

. . Em * I - t 

^ a Cn p5 a h id 

co Em to Q to r- 

u ™ ccj E-< CCi PS Cij rt; 
P V4£puPuQ<Q 

O, P > > Cl, OS CJ> 3 



Ofi H 
U D h 
Em < 



Em* O 
CQ O 



. tj tP — C 



O O CP — C 



u a> cp — c 

CM TJ CP c 

c CP— t 



a -8 

>i -p 

U ro 

o e 

to 



o »-t - 



ro — < nj 



■ —i ro — * 



3~: 



CD t0 — * 



in 0) CP — < 



U — O U 



r— 

CO CO 



^ w Z 

co B u! 

Cd Q EJ 

OS 3 Q 



m 

a! 
a: 



|2> S 4-1 Q II lO 

; tad ^ «oo«* P oo 

» 2 H || <S3« || tl ffl W 

I >^ 2 0> QJ\X) Q QjX) 

I < 2 • P - G P § • 

ICUrfJi-t GlO CP G G "3- 

I Q, H V "^O^^v^'-vVO 




CTt +J CM 

_ m o cm 

CP G G cm G ro 



M-t CO CO Qi LO 

a d) in co cu lo 

-P Q II r- S 

e r L( n t a 



C P H ^ 4J » 
CD O Zl CM O CO 
CP G G in G r— 




- O +J — E-t 



! — ?s y - 



i — (0 



(0 »(C -P 



en — rj 

r0 — << 
CP < 



ro — < U ■ 
o — c_> u ■ 
-p — e- tu- 



rn — < +J — E-t 



u — o o 



CP — U CP- 



(0 — rf CP- 
O O CP 
O — O ro 



o o — u 

- < 



CJ) CP — o 

o (o — <; 



ro — << U — C_> 

cj o cp o 

U — O P o 

CP — O ffl — << 



U -P — EH 



— E-« P — E-. 
■ O U — C_J 



3 = ; 



U — O (0 — 



CJ p — E-» 











G 0) 
d) > 

•H -H 


ers 


nj 

CO i-l 


Lifi 


O +J * 

g Cr> to 


/QuaJ 


O — 1 * e 

m e h ii 

VJl| 1 

g -H ,G O 


g 

O to 


CO t * CO 

-h no 



i cm a cp a) 

I (N IT) C C O H 

I t-i Cn o O W • 
I ■ i-i , — t . — I X • 
~ O O O wo 




>lCO 



CD m 



„ . . cu cm 
q ^ o<n 

OS E -1 ts£j ' — 1 



a -a 



31 



4-> — e-« o — u 



i-3 



* *— i (S - 



<: 

cp — u 

TO — <c o — u 

U C_> 4-> *£ 

TO — < to — < 

CP — CJ Cp — O 

rfl CJ CP rfj 

Cr> — O CP — CJ 

rtJ — »< TO — < 

to — < to — rtj 



+-> CD rO — * 



P — U 



P — U 



CP — CJ CP — O 
CO i— ( i-H i— < ,-t 



cp 

V4 

3 8 

Cl, c 

CP 



< a 



ex, o c— 
a. >ir-( 
o +j w 



+J O O 
ffl JJ 4J 



CO I— ( 

rtj OS 
CQ O 



P -H O 0) -h -H 



O 55 on 

t-i O to H-t 

I— I Q 5g 

eh h wi bs u g 

t-P co *z; co o O O 



to **lo ,c 

•H or- S 

i— I 0) GO 

ra 4-> th -o 

em c 

•h g o 0) 

C H 4J 

CO < H 

■h rt ■» co cm 

a, +-> <d 0) * 

(fl O H (0 M 

CO >y U TO (U 

*4 Cl> Xi CQ 

<TJ -C "*— ' -H 







T3 












O 












-M 

-M 












1 




















4-J 




=J 












CQ 








a 












-H 




>1 








X 




■ — I 








© CP 




T3 








a • — i 




G 








a) a, 




-H 








CP a 




■J-; 








o 












-a o 
























> >t 












M 4-> 












CD -H 




M 








W • — 1 




o 








g -h 




VM 








O 43 












O -H 




O 








4-> 




O 








>i fO 




G 








H CX 




0) 








-c e 

CP o 




& 








•H O 




CP 








-C o 




CO 








4-J 












< CO 




a) 








-H 




< — i 




CQ 




■- ,G 




XI 




G 




CD 




nJ 




CU 




g n 




T3 




-H 




0) o 




ra 


CQ 


a 




CP-m 




CD 


H 






<S 




M • 


CD 


CO 




§ e 




1 <y* 












U CO 




o 




CD 




CD CTv 




B 




a x, 




+J »-4 




o 










(TJ 


=c 








S.i 




ft 










O 










ii 




1 








O 1 


G 


CQ 




CD G — ' 






O LO 


•H 




X! O 




"O CM 


o -H r~ 


G 


CM 


+J -H H 




c 


i—l 4-J CO 


(D 




tPLO 




nj * 




CP 




4-4 d) r- 




a) 


ao o • 


M 




O M 1 




>i 4-J 




O 




LO 




M -H 






V 


CD t-H ^ 




4-1 JH 








M i — i r~- 


CO 


C X 










CM 


0) • 


-H 






+J 


CM 


o 


CP 






U CO CO 




4-> • 






1=1 00 


CM 


"+4 CL, 














CQ 






4-> ' — (2 


O 


M >-> 


O 






CO U Q 




O -Q 


S5 







■ CD CP — U 



M CM K LT) V4 r— I I 



HO CU i— I II CM OJ ^ II C — CU CO || t— I Q) 

ajc^^cMcu - cp - <u 

4-> • ^ -4J • H " 4J ■ 4J 



» cm ur- r- U o o r- u 

I i—i ii e co ii i* s m n -—I as 

— ' ■ - i—l M H K ^4 H /\ e ( 



C CO G r-4 . „ 

^.^H^C^^CN^CM-^^ 



3 i-H O CO 3VD o to 3.. 

cm c i-i cm C to c<=> 



sr- \ co -v t-t i 



13" +J ro b CO 4-J oo B i — t 4-J 

i—l O CO P CO O CO D CTi o 

— G ' — < a cm c^r C in G 



cn 

O tO H4 

m O E- 55 

to CC 25 U < 

to O W O CJ 

tJ S £ 

o o & o 

O CJ w o 

< S CO CO 



W co 

O OS 

CC Eh H 

W O i-i 
tg^EH 



O 55 
tJ O 

CO o 



4-> — Eh O - 



CP « — 1 <T3 — k 
Jh _fp CP — t 



O CQ 
4-> CP 

eg j=j 



4-> CP 

a -h 



> 4-> E 



Cp — O 
CP rtj 
CP — cj 



n — 3 



CP — CJ3 
CP — CJ 
CP — CJ 

o «c 



CP — CJ 

o < 
o — o 
TO — <c 



r> — o Cp — cj 



CO 55 
O t=> *-< 
W U (k 

S3g 




►J OS CO 

Q D W 
UPJO 



X — 



Tj r— co t— ■ 



td ft Q W I 



C <U — ' r- 

oh cr> -- 

cq 3 C • ' — I -H 

CL +J -H f-3 OO 0> 
-H O <1) CD 

3 ^ OH H 

. -H M o eg c-j cn 

1 ft W Qj u CO 25 




«=r do c!csi ccr> cJro 



25 S 

O 2 (O 

►-i O co •— t 

HH Q *Z 

E-< H »5 OS U < 

J wl ^ n O u O 

D D H fi] S cfi OS 



: o o 



P5 E-< 




■ o 



tn A) . 
tj .c 

O +J 



^■3 -a: 

b-H CO' 



■h oh tran i 

C*> (TJ £t 0) V£> 

C Q) O ffl t-i > CD 

3 O 4-> <t O H 

(TJ -^H C 

•H i— t ■ £J 

1 — i m a o <=> 



O GO CO 

>i o nj 

*H >ljQ 



» U TJ < 

(TJ 0 -H I 

CO C B ( 

O >- 1 -H tO l 

>i ffl ^ Jfl i 

3 w "D ■ 



g£3 




I— I (Tj <• 



U (TJ O t 

a a as — - 



O II O T3 

0 ■ Q) O 

C cq || O t — - 

o in H C Cr- m 

■*s* -H o c — i <D -sr m 

I- +J CO (fl 3 ■ rH 

r- k h & n tr ■ 

r- o ■ m -P (D o 

^ o - o CO CO CM 
H J H X N 



I 

CO Eh 

cu o 

MUZ 
l — l 
W CJ 

CQ O 



O CO O — c 



1-H O 



CP — O 

(TJ rfj 



(TJ — njj 
Cr>— U 
«J — < 



j — e-i +J U 



J — <C 

ji — o 




O 55 

HOW 

Eh W W OS DJ 

J to 25 co O O _ 

H Ul II D5 PC 

-. , ' tu U ^ ^ ~ 



TJ TO +J - 



— CQ 
•"HJ U 



Ci3 O 

CQ O 



ft) — t=C i-H 



O ta (d — * 



in (TJ U — O 



CP — O tr> 



. > rrj — k 



t*V : : 



CJ 

s 



: 

i o 





• o o 

03 O CP 


:oteii 
>GEAG1 




)-i C C 

°13 

0) fo c 


ft pi 




~H -H 
-P CNI -Q 


(ti ra a 




+J CM 
P CM < 

-a ss 

WHO 


-MHO 

a o s 
s a> cj 




* ra 
II C X> 
gi-H oh 


-H ~H 2 

P -P z 

$ 4J* 


-C3 


1 B'Si 


fi. 3 II 
X X C 

V CO O 


O -cr 


U ) 4-> p ra 
4-> X) 1 +J 4-> 
CO P O CO CO 


II ■ -H 
© II -U 


co m 
« ro 


* rt ■= I 1 

it xt ii <i) a 


o +j rt 
CO- — 1 


iL : 


m c oho 
c! ra 4-> CpxI 


-H O r0 


IS 

\ CM 


© 4-> o a o 
tr> w c -h o 

^ ^ CO ^ 


> H P 
CD Cm -P 
\ \ \ 


CDS 








U O r~ U CJ cm 

+J O ro -P U co . 

ffl Cm t- m Cm i — ■ 

* K CM K B CM ■ 

II II • II II ■ 

<D Qj - CD d) - 

G 4-) ct» C P *3< 

a) o <n id o v 
tr> ti fcn c r- 



I 



I 



CJ O U U in rj CJ ro .-i cm t-n 

CjropCjr-4JCjvocj^» , CJ Of 

Cm co gq ex* ao gq cm <Ti ld cri lo in 

c cm t c cm* * ro ro ro rO ro u 

II • II II • II II • * • ■ * u 

<y . CD CD • CJ CD • U II IL *= 

j_i cm c P t-~ a -P m Cm r— Q,ro Cin- 

ocri CD o ro 0) O <r ra ro ra ffl 

i C i- ti ao a> ti m B g <J\ 6 



* CM " 



.. CM " 



» ro - 



. ro ■ 



. ro - 



8. 8. 



ra o TJ 



1$?.' 

a: 



I Cfl H H H 

cm ll ro |i co 
i c— P CO p i-t 



ra 

>7 P 



& P 



CJ U> 
PQ O 



Cp — o CP — cjj 



rd — <C ffl — * 



Cm X) CP — C 
a ra — * 
t-n CP — C 



ra > ra — 



CD rd — » 
to w c 
a u — c 



CD — 
P co 

O CTi 



tn — 
ffl cj 
CP &h 

U — L> 
(0 — rtj 
ro — < 



P ro — < CJ 



CP — C3 



§5 



ro — < 
r0 — < 



CP— O 

ro — < 

Cn— U 

ro — < 



■-HP 

ra q cp 

-P XI 



ra a 3 o a, 



CD < U ro 
•P CT 
CO 



iCM CO 
I CM <C 
I CM S 



CO o 
<D m 
C rO 
o — 



i a> 
c_> o 



-H M-l C O 

am -hh 

Q. P (0 O 



G -H -P 

-H M CO * 

M-l rd PI 

■H > XJ CM 



P « 0) I 
rO p > p ' 
> O P 



a Q O D 



ro ro ro 

cr> O p 

O N fl) 

C rO O 

ro 4-> >i 
< — I CD 

CD £ U 

6 (fl 

— u 

■ rO CD CD 
>i-H ro 

»"H -H +J •» 

-C O ro 
a. >i p 

p o P 0 

-H co ra +j 

s o u a 

P P 3 -H 

■ M-i O CJ Q 



II Q CJ CD CD « P 
CD * I H ft II HI 

E ii h ra >, j) > o 



o a. 
—i x 
o CD 



— I >—\ p 

-) ro • a ra p 

i Q <—\ < — i 0 

o ■ H -H 

- p 2; CD J3 co 

- o a 

M oiJ O 0)1 

» -H p CO G ( 

> CO CO O CD J 

; CD ro M CP < 

U Co eQ O O 



G OS -H 

' O ^ ^ 

i co I m 

i co tn 

-h cm <r 

i ^ 3d cT 

l Cm CO CD -P 

i +J 3 

CO 4-1 4-> -P 



o ro | ra o 

Cft -H CD **4 E 

OA 4-" CT* C ' — I O 

ro ra ro O ra u 

r- U • H Id j5 

GO Q • O ■ O 

P3 <h ^ PI ^ 



cr< cx, x co > jj 3 raxJ 

p ra <u o trcx-p 

O 0 C ID O 

\ \ ^ \ \ co ro ro 



0 —I rO X3 XI ro U-H-H 

ra cdj3 s — -p cd e 4-> t-n 
c > p cl r— i j-i xi ca aa 



i c > 

' >i O Q) 



CI. 
C 
D CM 



iJ n 2 

CO CJ Uj 
W Q 3 



55 to 

O CO t-t 

CO § CJ § 

cn o U u 

CJ * OS OS 

o P & o 

UNO 

< 2 co 



CJ to 
CJ 05 

Cg < 



D a H H D 
O CJ D t-t O 
i-3 U> < *r> 



oo 



cn — O 

aj O 

cr> — cj 

rt — < 

+j o 

(TJ — < 



n) — < 



rt — < 

tn — CJ 




s-a 

+j o 

(TJ C 
i—\ CD 

m en 

TJ T3 



TJ -P 
(TJ CD 



P, — ( 
CD 3 



CD 




(TJ (fl 






CP 




■ — ) 










O 




CP 




■ rtl 






c 




£-3 




Dn § 










-H 


CO 






«< 






CO 
0J 


way 


p. 

-H CD 




0) 






b 


_c 


M CP 






<D 




-p 


cq d 




CO 


a 




o 


rti 


e <d ~* 






-H 




u 


Oh 


-H CO CD 

X! co oo 






P 






CP 






o 


i 




TJ 














CD 


-H 






< 


CD 


oo 


o 


CQ . — . 








Xl 


CTv 


■s 


CO O 


* Q O 




i 


-P 






CD OO 












o 


o <^> 


Cm C ro 




-H 


c 




u 


O 


. -H .-H 


o 




-H 




a. 


P 


O 1 


CD 






CO 




D, 


- 3 ro 


GO 




CO 




Ji 


CT\ 




U3 


U 


© 


1 




< — 1 


■h o ro 






u 


ro 




17 




O 




c 


oo 




cn 


-P 




<D 


■t^ 


ca 


CO 

CD —i 


- O - 
. c 






& 






> ro 


— IK 3 O 






0) 


vo" 


CO 


-H 


ca ■ Ein 


09 




CQ 


o 




-P - 


CD On E 


0) 


CO 




ro r— 







C 










T— < 


(0 










ro 




c_> 








LD 


CO 


0* 


CD 


CD 






-H 


E3 


X! X* 










-P 


4-> 






0) 










CO 


P 


(fl (ti 


CO 


4-1 






CD 


)-< £ 


CD 


O 




*r 


Th 


a> o 
> « — i 


-p 
o 






O 




0) CD 




1 




-P 








CD 






o 


» §■ 


o 


M 






CD 




CO 


-P 




CO 


CO 






CO 






U> 


at -h 


(TJ 


a 


oo 












CN] 




O 


a> e 










+J 


p o 


ro" 


-p 


CM 


CO 




CD -H 




CO 


1 


© 




X! -P 




3 


<_7> 


CO 




CD 






CD 


(ti 


ca 


>— 1 






r— 


xi 


CD 


CD 


in 








CO 


■ TJ ON 


a 




ca 


(ti 




ro 




CO 




Xt o a) 


«=r 


& 


CD 






CM 




o 


CO 


CD 


CO 


CO E- 


0) TJ 


fti 


CO 


-P 


1 


CO 


3 


XI 


CD 


a 


o 


(ti 


CD 




P CD 


CD 


<o - 


Xi 


CO 


ca 


CX CD 


CO 


— , 




a 



C u <o 
CD 

w - — o 

(D CD -P 

)-( CO 

CD «— t CO 

M — ' r~ 



_ co co -P 
l-i 1 — ■ nJ < 
a. co 

CD CD «< ca 
U CO is TJ . 
(5 O C ' 



CO 



tSJ 



cr> (TJ B >i C 
— . O p c 



oi h m r- ^ 



Ol H 

H o ^ 
CO CN1 vx> 



C CM CO -H 1-1 



CD i — I CM 

O -P •— t CM 

II i — I CD O 

' (TJ O CO 



J f IB 13 H 

u <j< nj ra c _ . . . 
(DCinj3i03OMoo 



> ' — ' >1 

T I (C CD c 

I U* B +J c 

co a (tic 

ao o X! u t 

^ — ' O nJ 

-h a, f 

- fcPXj CD 

^ a * co it 

CD -H ( 

CO TJ CO CD 

(Tt CD CD 

> CD CD X! co 



CD I 
O al 

a -P 



3 Vfl H -H in . 



CP -P c 
<P (TJ < 



(B CD U r-i 

is: S.4JO 



o oh au 



O 25 

<— i O co 

(Hi — i Q 

e-< h to a 

J CO S3 co O 

D D H W !2 

n U [k u 



«j dj u t/i ^ [J b] tn 



3 Q 

51 



T i i i -P II -p t 

OCMOCMO C_> CO +J (TJ rO N 

t LT) t UD K C |OH 

(I || oo II ro II G 3 ca P- II 
CD'sS'CD'— iCD^CDOTJC * CD 

4-J • -U • P ■ jJ T) O (fl • -P 

. „ w w o *o - O - OOMPCOO 

) .OD>fflHClH.CHC<NCOa4JOC 



-H -H C 



i — i -p oo (0 B 



C CD I— CQ CD t-t 



■ i .■: 



nJ — * 



-a < — i 
CD aj 

P TJ 



(TJ O CP — C 



S3 +-> 

a co 



a cn — c 



CD 



(D — < 



CO 4-> 

CT> O -H CTt 

CO TJ -P CO 

CO CO CO CO 

CD CO tiCD 

a) O 

E-> >i P 6-« 




«j CD X! 3 

p +j co a, 

(TJ (TJ fti C 

S IS Id 



3 

3 



O * 

CD >^ 
-n -p p 

O -H (fl 

; p co on 

; cu p cd 

CD J* <=> 

! H > M oo 

» co -H rd i— i 

I ti] CJ On 

I tD VO 

I >s +J CO 

; o c co cm 

U O CD 

■ (D -P P 

> 23 CP O i — I 

II CU.ro 

I CD -H 

> X X ^ ■- 

! m ca ^ H 

> (TJ (ti © 
» J S ^ H 



3 CD CSJ 
-H -H O 



C nj 
o > 



o 

1 S CD co 



O co 

l-H O 

CO On* CJ 

co O O 



c5 



C-q co 
o o5 

§| 



u — o 

-P — tH 

(TJ — < 

CP — CJ 

CP — CJ 

cn — cjj 

u < 

4-> O 

(ti — < 

CT 1 — CJ 



n 05 — rf! 

Cp — CJ 

« — fiC 

CP — CJ 



33 

O CQ 



B « 
O in » 
IOC 



r— -h ld a CD 11 ro 
h +j in rt C CD 

CD (T) CM CP O P 



00 CJ t-H 



o z 

Cd CJ 
CQ O 



CD 

uo u 



(ti — rt3 
CP — CJ 
-P < 



CP — CJ 

(0 — < 

-P — E-i 

(ti — < 



m 
S 



co 



• T) o ? ^ o S" u 



I —H -H 



II o < m cn nj in cd ' 

_l +J r- U CM 4J m woo 

O w ■ — -co c_> CD h vu I 

* in * cm* * O * /v < 

II • M 3 - II • II ~0 C • II • 

<d • <d i . o • a) 9 o • a • 

+j h +j +j ih p <J> -t-t 0) T3 in 4-» 
oinoa—ioooocoorHoro 

coo c m <^ c o> c a, u ^ c r— 



?«C S 3 



CD O 



a 


r- 


CM 


r- 


CM 




CM 


t— 






o 


V£> 


0) H) 


CM 


•S3* 


CM 


ao CL 








C~- ro 


CP 


E-i 


n> 


• CJ 


Cp — 


CJ 


CP 




fO 


O 


ffl 




CP 


Eh 


CP 




r0 — 


< 


ni 


O .-H 


C — 


U 


CP 


SB 


tj> — 


O 


<9 




CP — 


O 


CP' 




(0 — 




nj 




CP 




CP' 




aj — 


*: 


(9 


)H 0) 


tT 1 — 




CP 


a, x) 


CP- 


u 


n) 




CP — 


CJ 


CP- 


i— < 


(9 


CJ 


(9 



O 6 n) — * 



<D CP — C 



cm 



3 



r-s 



CJ 

-3 



p — 5 



CP — O CP — o 



a, o 
9 

o o 



a» -h -h cu 
+j a -h 

o o CP 

>, ca m o 
a o an) 



4-> O CX 
(0 3 U -H 



rt o> o 
— B >t n) 
oo o -c u 

0> 4-> 4-> 
4-> <D -C (fl 

o o u ja 



0> co 

■a* 



H 4-1 H M 

CO (9 4-> 3 



1 s 



Q) *o CO -H 4-> 



4-> CO — * - 

co ro a oj - 

o -h am i 

£ J3 on i 

(0 X! 0) 

c cxx o : 

o e 4-) 



T-HO^ca-HOfdnJ+J 

D c cm - ■ ' 

1-3 Q) T-t 



ro d) W <9 ** f0 X *J3 

H ffl 4-> (0 C CO ^ ~" 

4-> *- OJ T3 -H a> 

CO O (0 H O T3 CO 

3 >i O Xt CL O (0 

a ^ n <u (t a 



JJ o w 
T5 co 

o a^j 



t-t y-i 0) 9 0) 

d «: x iii s 



Sh O — ' 

U 4-> G 

CI) CI) CI) 
>EhX>-i| 



O 55 CO 

l — l O CO • 

»-h Q 55 

J n z w o u U 

P D H [i] S Dfi OS 

WUdjU? DO 

Ed Q U O U O 

a! J Q < 2 co 



OS Eh 




H H U 
B. J 2 

D Q U D 



i-'CO--:.:; 



OO 

> r- 



u +J »J3 < || oo 

O 3 cn u 4-> c— 
I OO U-t i—l CX O " — ' -H o\ H 

: «ot oo* cm* c.i-h* 

: h ii it • n 3, • ii 

■ - d) - 0) • <u I'd) 

. - u - +j r— +j -p ro +j 

: ro o O cn O D<«5 O 

: «J3 c r- c e> cuoon 




i m 

CM CVJ 



5 cm 

U r- O || rH 
O CN) CJ) +-) CM 

yj — -H 

CM * C CM 

- II 3 - 
_ - Q) I • 

4J U> 4J 4J VA 

o in o Q.ro 
c in c u <o 




+j c— 
O CXvxj 
G M ro 



IS * 



n « +J 

4J O — I 

M Q) 

mo M o "O m 
ro ro j_> cz> O >— t i < — i 
ono> co omh ro u t - 1 i 
sr ■vr o b ( in * in m i 
■ - T3 a - n - ii • -h 

- - 3 O - 0) - CI) '4-) 

com a; Tl in y in +j ^ u 
mm co O cm o ro o »— i ro 
a U co c<=p> Geo a, 



■ -H — I O 



o < 

M C >i 
4-> O • — I 



o en 

X Q 
CD U 



— I 4-" O 



01 a. 



- to +J — E 



Ou < 



: ^ g a) 

: c co O 

: o -H C m 

:m-Hro C CP ' 

■ n) lo tr> tr ■ 

■ r- O - HI) ■ , _ 
• o o - ocoT-icngi— io 



CP — u cn — c. 



33 tn — t 



+-> Cn — C 



O 4-> — E 



I — < * - 



O 0) 
CP CL 



O 0) f) 
■n C N 
(1J O ^> 

<D - CP 

eu 55 o 

D1Q ^ 



■ — I o 
O a) +J 



•i-i rcl i — ) i 



O 33 D oj 



C T3 12 1 — I 3 CO' 

4J I 00 O -H CO 4-> -H 

o o > w n) w > 



<D CP 

*5 & 



-H CP 

+j a. 



+J ffl 
CP CD 



; 43 ) « Coo 



I i — i 3 > 
t £S» Q O -H 
> 35 OS 33 < — I 



m 4-3 > CX- 



) co s -h ; 

1 CO rtTl ( 



t— < O c/) 



& s s 

W o 3 

OS 5 Q 



c/3 pi td 

woo 

td QC OS 
O ^ & 



Cd CO i-3 W 
O OS rtj !Z5 

Qj H H P Q u 



3 TJ« ■= 

CO CO Z CP 



CO CNJ i — I 

d K g ii 

* r e . £ 
•= ii I a. 

II fflTJ >- 



Q r 



CO >, O | CC II <r-\ PS 
) N -H 4J d <D H « M in t 

i h c o 4i 3 n ii o^n 

lOOflSHdMHOfl - <p 

i h cr a & a ■ c § * c 

> • W (TJ CD -H - CD 3 C-g CD 




|| t— i « i— I e i-H • 

a o ii h ii ■ 





<#> 








■ VD 








U CO 








Si 


CD 


33 O 


ro 


>i 4-> 




M nJ 




O E3 



CO LO 



■ r-H ■ O CSJ 



V T-i , 



J-t LD 4_» t— • -P 

O -=r O o 



t— t 
Ed (J> 

cn o 



r- p- 






<D co i— i 



13 CO Cn — 



CT\ 
- 



;<=>■: 
.a©-.- 



DRERDRI 
RNCAFV: 
SPKGCHl 
347 t 
hromos< 


y Ma tch 
tches 


JRDRDRDR 
[DLSMDPP 
fGSLAVQN 
tz g 
site; c 


4%; Qr 
Misma 


tDRDKERI 

iATGKSW 
C 5^ 
)f PstI 


itch 65. 
re 0; 


DKDRDRDf 

ptllrgai 
rkqpmld; 

45 a 478 
p upstream c 


41; Me 
Conservati\ 


OUNT 4 
506 b 


21; Score 
hes 87; 


BASE C 
ORIGIN 


DB 1 

Mate 



CTi 
CM 


ro *■© 
m m 
t— i <=> 


GATC 3 


gage 1 
TCGA 4 


CAGA 


(0 — < 

3 3 


lGGGA 


igaga 

tin 
Mil 

lGAGA 



n — CJ> Cn — U 



O — U 

nj — < 
CP — u 



n — o 



+J — E-i 
Cn — tj> 

5?— « 



cn — u 
ro — < 
u — o 



■P — E- OJ 



to 

CJ CX, 



fO — < ro — 
Cn — tJ Cn — 



Oi 

H fO H 
CO u OO 

in m 

CM CM CM 
O CM O 
O E-t 



00 GO CO CO TJ 

Q) M (0 t-l 0 

*j a> * cu y 

oo cu t3 a a <u 

a w d ra o-p 



•3 



CQ -H ro O C O 

n; — i p (-< o o o - . 

CX, U -H 0J X SJ r-t 

cq T3 > co O t-l 

jq - o -x;-o x 

t> cj o c: - -u 



(JOOO-H(|)TJ£U 1 — I ro 



I — . G -P 

I ■+- O *H 

— ' M 2 

» iej -C O 
• co U 



Hr-lH-O 



83 



II OE3«iOT3-H4JCO 
Qjcno-HCnc CM 
C 0) t-t -H ifltiH 



alci] 


rum" 
29 t 


4-1 


Lpa 




u 


"O 

o 

a » 


(TJ Cn 

4-1 

C5 



i cn * a: 

< 

§ w § rt 

u o u 

ro 4-> + d 

& o < -a - 

U > — I O 

-H O ZC 

ro -H C4 ' 

4-i .p T3 

^ ro e-i d-n "D 



(Jill O M 0) T3 C CJ 
rtfM-HO^CDOJCO 



£ i ° 



cj e o a, +j +j a.-H ^ 



M ro O — . 

rO -H d ro — » 

O*— I 0) *r cm 

■H ro nj cm cr> 

O E2 =C cr> 

~t -H O t-I 

ro C +J — - 



X) —i 

3 CO -H CO 

-H -*-J "73 CD 

"O O -H CO 

Q >, U (0 

B (-i U Xi 

CO ro O — - 

ro .V O 

• — I 3 P 

O. W U h 



■H II e OO 



O 25 

HOW 

h h q 

E-i H w a Cd 
hJ to 2 W O U 




( o o 

CU *+-< 4-1 S t — • [ — -H 

B O O O CTi csj 

ro s cm cm a) 

Q -4-J >i cr> o>> B 

C 4J h n n rd 

■ - 0) -H ^ ^> "O 

+J 6 co C3 o 

CJ 4J M CM CM -- 

- U Q) - i — I 

ro > Cn H 

a-H 13 H X ro 

_ in ch a) a s 

U □ D CQ H b U 



in -H ro c d> 

ro +J -rr rd c _ 

(fl cm cn o 4-> 

U - m »H o 

t— o • o o c: 

CM t-H ^ "*v ^ 



O 

CJ CJ) 

< S 

pa o 



■ CD CD O O O O O O CD O CD CD O CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD 

■ + + ++ + + + + -t--t--t- + + + + + 4- + + + + + + + + + + + + -|--t--t. + + + + + 
IDlllUlllOliDIDIDdlQIIDtUllllDQIDOQtllDdldllDDOICIOIDIllOlllOQIlllDCJID 

. OO CO r- I t~~ I — r~WHOOOCO^M — t~~ t~~ Cfl 0> CT\ CT\ CJ> CTi 0> Ct\ CT\ <J> CTN CT> CTi CT* CTi <D> CTi 

HHHHHHHCNO , JrOfO( r )[ r )^ l **'5'iT'tfir)l/1iril/l LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO 




cococaccotococococQcococatocacQ 
(flfflffl<l)rd(fl(fl{flrfl(fl(fl(flrorfl(fl(fl 

CD CD CD CDCDQCDCDtDCDCDCDCDCDCD 
■U+J-lJH+J+J+J+J-U+J-P-P+J-P+J-P 
MHlfflHMOJQaimiBQIMM oj 00 CO 
ClOPlDVVCIQICIIDVIllDIDII) 



« M a 

nJ rfl -h 



-<-> -u 
w co u 

0) Q) 



OOOOOOOOOOOOO-P 



CDCDCDCDCDCDCDCDCDCDCD 
cQCQcococacococacacacacQ 

CDCDCDCDCDCDCDCDCUCDCDCD 

' 1 ' 1 ' 1 ' 1 ' 1 ' 1 r—i I ' 1 <— t ■ 1 ■— H 

OOOOOOOOOOO 



M H n <v 



00s 
00 a: 



.<JifOino<N^oiot^^in<NH^c^CNt^Hcoa)rn^y)Hooror-t^^if)r--MCJ\cvjir)rH 

: oo ocitDHiOiniDCooo lo cz> o , — i cn co co co a> oo oo oo oo oo oo oo oo co go go co oo ^x> ro 

CO ID CM (N ^3 O f*l ^» CD ^ CO CD t — ■ ^ CO 1 — I LO LO LO CO LO LO LO LO LO LO LO LO LO LO LO LO LO LO CD 
:^^OCOrom»»rlinH(NOMni/1MHHHH(NHrtHHHHHHHHHHHHin 



; QOOOHHH[-HHrOO(N^N( 



irnromcorororocoro 



acO(MOOH(Nr-r-OOl/linVfiHO[-Oir)COHHHir)HHHHHHHHHHHHHHin 
. 1 — t r-H i-H i — I i-H t— ( t— I CD CD O CD CD O CD CD CD CD CD O CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD 



C! O V4 00 



4-> • — I W5 H » CQ 



+j co nj o o 



O -P 4-1 Oh 

XS > O >, 

O G G X 

-H -H -H CO 



H (fl 

■ o ■ 

-■■v 



] Q) H O 



U ca 
tr> M 



<-h <-i S re I n) 



(fl 



-H -H Ph U 
1 — I CO -HT3 
O CO H 4-1 0) B 



CO CO 
<N1 CM 



T3 1 — I 

3ii 



CP U -P >i & (fl 
G pa CD CD CD 
co co pa tad a. 



h cp - 



: — 1 11 c 

I CU Q) -H 
1 -Q -P +J 



o « — I c 
6 >i-H 



— i o <~h o • — 1 a , 



CO G • — I C II 



* ' — 1 x o < — i <d G 



(0 tJi Ql O ' 



5? ■: 



: |3 



G (-( CD 

O U CD CO ~H 

O G G 3C —1 

P -H fH I ■ G 

(fl T3 _C r- o 

CD Ed - J-> t-H -H 



G 1 — 1 ra 



1 — r 4-i i — 1 



CO oc; 




CD CD O 
H « rtj 
1 CD O 
LO O 




8-319-7 
56) fro 

AGNARRG 


CD 

LO t— 1 


MJS-0 
(1:13 

1 MAS 


PAM 1 
Gap 1 



tr m ... 

(Drarordtflrflfljfflnjcflnj 



CP • — 1 oj ro ^ u-) vx) t 



O ■ — (XI 
G ^ -H 
ffl CO M 



<P rG 



CJCDCPCPCUQJOCD 

HQOOOOOOMOO 
^1* C — t — ■ CO i — I 1 — I 



+J JZ JS G 



G 
3 



H C G O O 



LO U G G -H ^ d) 



ffl DO "O 



_ (-1 H (U CD l-i (fl 
CO O PL, CO CO Cu S 1 



o » cn r- 00 00 , cd 

LOr— COLOCTvU3V£>cO 
HO<N<l«(NlCOom 



rOCSJCMOOCOOOCMCO 



CNJ {Nl CM r 




a 



3 (fl "H 



I CD CD 

:^ & 

t CD CD 
I Oi CO 



> LO <D (~- OO 



co rfl 4J — 6 



:■!«>*• 
-.3 



S — S3 



i-a 



■■ t-i * — & 

■■OS G rt* 
O 4-J — E-» 



q g — ; 



§ 8 



M -Q 
*H O -H 
4-1 C! M-l 



0) TJ 

<d c 

MOT) 

O O a 

CO CD HJ 
W 

O rt 

QJ O 

TJ 4-> +J 

CU ffl CO 

CO -H fti 

D U i — I 

O -Q 

fltf CO O 

J5 CO -H 

nJ r-4 



CP 



G OQ 
-H PC 
-M CX 



as O 



CP CO 
CQ CO (TJ 



CO CO I 
CM CM | 



h B! Pi H Du O 



I -H O 
I TJ Q) 

0 4-> 



C < o r- t- 

Q) | CT\ CO CO 

•H CO cr> CT> CX\ 

O.CM t— I «— I t— ) 

nj i i i 

o oi b w w 

B ^ I i I 

O i/i i — r— i — 

CD ' — i i — i i — i 



H (5 ID 



U OJ TJ CO O CO O 

O U 0) -H 4-1 O 0) 

0> 0) H CnT) Cn co 

u co o g a; ni o 

C.Q'HH co -H 

CJ rt -H Tl W 

co * ... m cn 

JQ 0) 0) CX > 

' CD 



i U <N C CP O M 



a oi o 4J 



o S' 



DQ U AJ G 



a o c h h a 

_ . CP d) D O -H - - 

[dUJHifljJEtdQiMCID 



_ O ffl H 0) 
( Q »-J 4-1 O ,fl W 



TJ *H 



5 3 



> — > a — 



ffl O TJ 
23 4-> — t 



i 

i— i - 
8.' 



-h — t-i cr 



-H H Si 



S-2 



TJ o Q) 
l h u 



I2£ 



co J3 fTJ -H 



O — \ Si - 

o ex co • * 

a co ra e < r~- t 

0) 0) M CI I CO( 

g o -h m on t 

d) O £l CX-3< i-H t 

o i j_> nJ 0*1 i 

_ _ . CO in Eh I 

LI) «, OJ O C3 U ( 

*=r 2 PS S Or-o: 

o i tr o a) e co i 

r~i— < 0) WjC O O oo 




ex c cx — cxi 

l-H M OS 



K-3 < — t 1 — I 
CJJ 

Ed CX — cu 



si 

O co 



:3 



i-H (X — Cu CX — Cu 



cx 
cx 



cx- 
cx 
cx ■ 



cx ■ 

fx- 
cx 



« M <TJ 



5 -3-21 



3 +J 
+J CO 



M U 
D 



IS 

u ^ 
u < 

: 8.* 



fd <D CXT3 C 

TJ C (TJ 0) 

•h a) m o > 

O CP E— ' U -H 

-h cd ja tr 

O H H <fl 0) 



•H O 6-« (0 tt» 



X * U -H 



TJ-H I 

r- 00 +J C 

^ • +J U 0) 

CO CQ <T3 (fl CP 

m +j c 

c> u cp a) 

W QJ -H 4-> 

co co -H E-« 

C C QJ * 

■H -H TJ 



tOCO M CI 



ON 



M M 4J 
O C 



< ^ f 

| ON < 



>vo u v M 9 



0 Q) W C ^ 



(O M CO 0) U 

1) in -U 41 

CO 4J CJ O CO 

-h a cj m a 

CO O CX-H 

C TJ CO 

0) -H -H —H G 

a* co oj nj 

CP OJ C TJ M 



3 



.1,1, 

- r- EH EH CHN&pp 

r ■*? I >i >i X CJ m i l l 
> m cm t-< m o f0 to i— i on os 

; «0 U U 4J CQD<NN(N 



<D O CX < 



* O O 3 



^ Cp-H " 
co C +-> 



w .v TO TJ H X! G-H OTJ 

. to C -H CJ 4J -H M 0) *H 

cu o <Tj cx co njpcoa 

, i eo^OJ-H • »^ c a 

Z i-i +J Q CQ ft) 4-> -H i — I 



TJ 

0) O 
U TJ 
CX c 



U 0) 

o 

S +J 

nj 

H 6 
O co 



4J > 



■g 6--S 

- 2 Cn ■- ■> 
. g -h » t 

- of ca - ! 



1-g &" 



• r- tT — < 



XJ ' — I 
CD CD 

n x> 



c cu -p a, 



4-1 - 



m (d c (o 

<d u o a 



O +J +J 



>» nj 

O CO 



S 3" 



(T) CD -H -H 



5 - A 



> CJ CTJ » 



ra *• cn 

Cn — u> 
^ ~~ U 
ea* •• rij 

-H > 



' i J-l 



XI i 1 

X» -H H 

CD O CD 

> cfl O 



nj cr» a cd i 

+j crs a) cn -H o 



t— ■ in XJ • X* -- 

CM 4-> t— < I 

i — i i t-j cm a) < 
id o --. - a 

CM l~3 >> r- CM 0) I 

n o <n tr>-. 

. — . O t— tn 4 

o a co j-» c»i ^ U 

9\ co go c in o 0) I 

On <Ti 3H Q4J < 

t-H tH i — < CO - ■ 



CD (TJ TJ CD 



4-( (2,4-1 ^ <N 



I CO Eh -H T3 

> o cd -h 

i co O -P -P 



■«.H CO (TJ CO 



a) a 



O i — t 
£ CM 
O O 



&jOOOS Q M CO CO -H Cn CO 

S o o a •- w <l> -h o -h 

I I I 5 i— i Gu OS X) to co CD CQ 

CNlf)lDMft(1( " . — 

h <=> o s z : 



4-» O 0) 4-> c 



(D -H J3 0) 0) 
J-t Q EH H to 



4-> > 

nj -h 
X 4-> 



o i — i — ► 



Mm i — ► 



m 1 rt 



O M 4-1 C 



•H 4-) M CI 3 
Q) (3 tn CO CD 03 



CO 4-4 4-> tl) J3 

l-»4-l CQ U i 

-H rtj a) (0 

4-. g cj 0> 0) 

v O (0 a J • 

M M -H O CO 



co co h 



O > U 

(0 CO T) 
■ — I (3 O CO 



i -P -P 6 n) 
i a <tj cd o — i 
, rt cc; icl o 



w q o eh w ; 



h r- lz h 

in h 

in m J c 

t ^ j n> 

CO CO H +J i 



a) tn 
* r- 



rtj rd o -P Q) 

Z O M H X 

E -H tX-H 4-> 

_ X) >, 

rJ a <u w o 

c: -h cj o +j 

ft) nj o 

<^<N ^ H (1) 



x) i — I 
<D 0 
M XJ 



H 01 >it- 



g I 1 r 

cq cd 

G -H 

fTJ 4-> 



CD CD 
° & 

m cd 



^ (DO 



) 4-1 -HO 



>ih c xj o a 



XI Oh - . 

a nj c u o : 

CD fU 



to 4J c n a cn 43 

-H Cn a 01 4-> 

co -p nj a m h 

CU (=1 -H M 4-1 

m nj xJ * enx) o 

cn co j-i h co 

3 -H O CD XJ CD CD 

M CQlHH | — — 



CD O (TJ CD 



O ra 



O CU ^5 CN | 



O 



to to 

CO CO 



l — l CQ i — I O ■ — I 

z h oi r~ ^ 



xl . — . 

H -H (TJ 



CD S -H 6 C O O 



C U Q (TJ 



co co pq o 



C H Hi rtj 



I IZ5 O Pm 



e >i-h 

CD — I ~ 



i ia^ o i . 



o a 4J n 

00 -H CLi 

(TJ XI +J 

0) ±j 0} ra m , 

! rO, 0Q , 



>i CD 



25 O O ao EH O 3+JE-i coCuco 



> — > ^ — t 



snce 
lib 
dom; 
ndrl 




<A<> 
CO 


:dke: 


-- C* 

E-i 
EH 
» < 


3 00 CD 
&-H C CD 




• ro 

OJ 

CM 


4-1 
CQ 




CD (TJ 43 
CO +J M -P 




43 


CQ 
•H 


3 FN 


< 3 rJ=! 

< XJ (D -P 

O £ -H 




O CD 

4-> > 


fTJ 






(TJ -H 
S 4-> 






CD M W S 

-a a a 




(TJ 
> 


(TJ 


" 3 


4J (TJ 4-> 

cd u a 


a 


r-H CD 


(TJ 
CO 


■■ CO 


4-4 C 4-» CD 
O CD -P 




< — ( CO 


Cn- 


— U 

— J 


Cn M-i co 
CO O -H 
-H «-H CO 


C CO 
-H Csj 


o 




CJ 


ffl M (D C 
>,XI o o 


4-» 




CO 
-H 


::| 



4J 3 
C 

(TJ - 





ig resist* 
Lice site, 


CO Cu 

1x5 ^ 
o > 


Xi CQ 


H CD 
> 43 
06 ra 
td O 

CO 4-> 

CO 


multi- 
Ltered 


<Zi • — 1 
s ° 

a eh 

g ^ 

DC CO 


:or human 
.n with a] 



EH CC 
O EH 
Cm p» 



^(N CJ 1 



(3 43 -P 
CD -P 

& C! O 



«l Q 

-HO ro 
• — I E3 
Din ro ffl 

CJ "O 0\ 4J 



4-> 



m r- t— ■ 




H CO 
H (3 



CD (TJ CD T3 CJ 



QitN H 4J > CD 



' Cn 0 cr> 
1 ^ CD I O O 

; nc cm co aa s 



U CD (TJ Q 0-,X5 g 

c 43 x s a c co 

CD 4-» W CI* (TJ (3 M < 



U Q CJ> EH W : 
H < Q Q ! 



... nj cri ,— t o 

0) O - 4-) ■ -H m <g in 

4J o - -h • Oi* -H CXt 

*H JtN CtN d)H CH 



<n i ax 

ci u co m 



cd it 



O U O H CHUH C 

do D Cr co ■-( 11 O 11 O O 

m<-H>,o) -p .5 — « .a -p j5 -h 

cn i +Jug>iCXa)tT>nlQ,niCP 

oj r— do-ncDCD-— ICD— I OJ-H CD 




— ^ o u cn 

co CD 01 
EC X) ^ 
K O -P *- 

3 O CJH 




S3 



E-s 



l-H CP H 



&:: 



CD Cn 
co ■■ < 



a, — &, 

tT 1 — O 



a, ■- 



Pu — cu 

u at 
cr — o 



cj © 

c d 

n) cu 

-P CP 



Cn O 
0 t-i 

p a 



— I -u 
>i-H P 
P -P o 

c g co 
cd 6 g 



a ^ ml 
aj o\ p o 
4J cow s 



E-« OJ OS o cu > 



CD O O P co 



-d X) 
cJ CD co 
nj w c 



X) +J -H C XJ 



1-1 4-> 
+J -H 

(TJ JD - 

-P -H CD 

J= -P 

U C O 

>,-H P ■ 



CD C P P CD -H P 



M-t CO -P 0) CXi 



> _c 

CO -P 



cu o c c o -p x: 



P TJ 



CO 



4 XI 1 



' XJ O CD -H tn 
CU CD -P co ro a 



E- p _c nj -p 



CD -H XJ 

„ * co 



"U xi x) m o m 

CD <D CD m XJ 00 ' 

M M M t-H 1 — I 

c c a - o ■ 

-H -H -H • CJ ■ 

h vHy) din 

00 it— 10 1 co u <o 



I CO -H CO -H 

1 I to \tn 

X) «= XJ »= 



6 6 6 
0^00^0 

•Of- TJ rHTj 



r — o n o t 

LD XJ OO T3 t 



nJ in mn 

p CTi P CN 



c • c * c ■ a • cs ■ 

rtco nJ co n) in rto fflua 

P m P^D P 0> PCN P *»T 



^cN^cN^cN^co^ro^co_£|*3«j|< 



13 1 01 ro O 

O cn cn pu 

r~ co cri t—t 

in 1 1 t-J 



(0 P -H -H 



O XJ 5 



CD CO 

CD 3 

5 .a 1 

o e o 



4-) 0 CO 4-4 - 
—I O CD 

CX-H CO 

. e xi -p 

-P o o c - 

U O -Q CD 1 

f0 H C»- 

>i -P CO 

JJW c o 

-U -H < P 

■p -p 



CP-P XJ XJ C! 
C O CD -H O 



> -P O U 
I Xt CD 



-3 S 



<;nn<MtMi 

j ON 0\ CTl CJN J 
CTi CT\ CT1 CTl j 
CTl H r-l rH rH 



-H P O -H C * 



o c o c o c o <■ 



< ■ — I C C ' — I C C 1 — I . . 
I CU -P CD -H Q) -H CP -H fl) -H CD 

ij5 ro-Q ffli co _q fflja n j$ 



O O «-H O O 




pc; <=> O nj 4-> -P 



O XI 
CO c CO 

co nJ -P 



Q) cm • 

p» a 



CO M CD It >i 

CD CD -P -P 

co xJ rd <— I -H 

p > zt C 

CD O -H U-< -H 



CpnjcDOPcoco-p 
■ - - -) -p -H O 
* XJ X) CD 



_ l-( — I -C P O - 

Z Z Q 4J U H CLM-* ' 



CO ** & 



( — • •— < CN 



•H OS 



3 • O U J= 

1 7 £ 3 * 

-H > * r-H 

re - ' — ' 

p ea — «. c co 



+J O 3 > CM 13 

o M DC c— (U 

0 C ->-t CQ •— i S 

4J -H > )H -H 



ft 4J -H <! TJ o 

«t 4J 2 -H 

Q +J (B 

E-> CD OP 

tpen ^ o 0) n) 



3 +j -u c e 

X> O CD 4-> 

c e C tn - n 



i jr; C to w 



i-s 



T3 <— H 
<D <D 



O <T3 — < 



at cr> — t 
tx ft — c 



u u 

3 CO 



a) nJ 
■ — I CD 

O 4-1 



^ cp a 

ft- <y 

ti* to -h 



-H O (9 C 
-H g CO <U 



QJ CD 
M T3 



J3 CO 



CO 

* co 
«-« -*r 



3_s 



0 0) -H — t-( 

4-> tr *• as 

S3 4-> ■ — I E- 



8-5 



a ..a 

n ■- o 

CO — *d 

ffl — < 

■H Oi 



>1 >H 



<—i — h3 o> 



H 3 
-H rf o 



a o 



Q) CPT3 

K 0) CD 

t-( 4-» 

O tS t> 

-H O -H < 

4-» -H 4-> < 

M 4-1 U 

<D U (Q O 

co CD C co 
C tt-HfO 
-H C 

'H U 

CD O 

x: o a) 

4-) -H X* O 

4-1 0) C 

CO -H +J tl) 

e 8 3 & 

o ft aj a 



O 03 — k 



co _c i~h 



4-> a) a co 

o cu a> 

H +j Cn M 

ft co ft 

U tn 3 



H — CO H 



oo cm nj to ro 
l o b (N 



h mm e 



M M CO 

cd a> -a 

ro ro O U U 



CO * • 

C < O On CO 

CD I Cft CO oo 

-H cz> o> on cr> 

ft oo r-t .-t .-H 

i— i i i i 

co in >-< H H 

C3 < O U 

O O S o o 

6 Ch I | | 

O O r- o t-t 

S S rn ro ro 



— g 

VD O 



! co cn a a)cxi^-H co 



3 r~ <=> a *h a 



G EC i — l O* "H U 



y-v K CTi ft) o ft CD 
" — Q )-i CD > 



CD — > 4-> r 

CnLO 
ro co . 



Ml 



■*» C/5 -4-J M -H -H CD -H ft J 



S 2!U J3 



4-> (0 

U -H CD 



13 ^ 



1 S 2 



*H 

-H - 
■ 

CD 

- 

ft* 



CM O O 

h o» ai 
lo in 

CM CM 



ac *-< < a a I 



+j *g § 




ft *^ 3 < CO CO CM 

) Q) CQ | OS cn o\ 

: — u oicft<j\o\ 

) >1 C CO CTl rH H rH 

) "O ra 3 ve i i t 

: o +j h lo u 

1 CO CM CJ 

! -H -H -H ro o 

( 4J ffl O W I I I 

j a cv m oroHH 



U Q U H td Cd | 
tt H <| Q Q O ! 



>i-C 

6 -H XI 

c c 
x o 4J >iX) ra 

O -H CO I Q) 



-H CO 

X 00 



U -H 3 d) (TJ 



o jj a 

CQ tH XJ 
rH Q) O 



ca G 

c o 



t-< nj t-< co -Q 



• CM 
O r-H 



XI 

<U CD 
tH X) 



- > Oh — Ol. 



J* — t£ 



t7> 3 < — I 

O O " — I 

h e a) 

ft 3 u 



r-H — O 
O +J O 
>i « H 



—I 03 ( 
CD ( 



c -u d) a 

-h »h e 

>. a> o ~n 

M4J au m 

4-> O --HO 

C M CO 4J-H 

d) da; d cr 



i P c „ 
CD (TJ 

a o a) 



a >i ' — < p. h 

W 

O CO 



cu a> 

<— H O 

-Q 03 

3 £3 



J3 H J) ID 

O O J3 CJ 



G G OJ -H CO G 0J 
c m _c: t» -Hp 
0) < — I 
4-> (TJ 



a jg jg rt g 



<-M fl) i — I Q) U-i 

P Cn JZ O C 



r-H t-i V-t G -P 



CO > 

O XJ 

XI o 

m C J3 
4-> (TJ 

o a> 

T3 -P 

ey 



X) -H -H -P 
< O P C C >i-H 

> x: m m oj h x 



„ _ _C 14-1 M-l CP 

•h -m o o c 



P} 0) 



h O O, j: 



a 4J CD H h c > 



4J o c c ro 



y -h o ■ — i 



~ 0) 
O w to 

4-> 0) CQ 

J3 0) 
O 4-> U 

coo 



(13 CTl CO U O 

p cr> ro CX -h 

CO i— t ■ — l 4-> 

I 43 © (O 

-5T o o a c; 

r^nro d c <u -h 

LO ID << -H tnja 

ui i£ I +J g 

ro ro w 0) CD O 

H Ol! OS (M OS OS U 



_ c < 

C O CD I 

O M -h 

-h a. a, mo 

h-> ro CM 

n! 11 co oo 

< — I 4-> O 

3 CD o ro 

HI ij O O 

n cn =c a 



n cn th 



I I I O ( 

PC E-i E -1 -H < 

a. o t_> o u 

< O O U XI 



en ^ r— 



_ . i ro 

>«*^TLOOO -H (D +J CO 

t-H H c-J r-H O U b U ^ XJ Q) C - 

2 Q in 'J' «i -H C ro CD C "H 

. - . . - - - (JJ 

cnxi 

-H 0J 
P -P 



I CD p 



Q o c n( e 



a cu cu 
u o 
cu >, c 



u a ti> o w 



i-S 



5 2 5 1 . 



O 

u 
a 



<^ C G 

OO -H -H 

CTi +J +J 

CO H ID (1) 

t M 1-1 

in cn en e-< 

HOim u G G 

in in o nl nl 

CTi CT\ O 3 3 

H Cb CurO a 3 



0) a 

IT) O 



Q) O ^G t3> O 



It- 

: : 




•—i c 



Cf c 
G 3 

• 3 i 

O O -H 

*=r u 
^ • C CJ 

lo oo 0> Cr> 

r-l X> 

O rH -H cn 

CO OO O C 

<N 2 (0 -H 



> X) -H 
-H 0) 4-J 
+J O O 
O 3 (TJ 
ro Xt 
C cm 

•—I -H «C 

oj I 
UU 0 



* • — ICO 

,C < 1 -H 

to O * C 
-H M-l >, O 
• — I 4-> -H 

cr> a) -H -u> 



XJ <—i 
5-1 X) 



m e 
o to 



■*-> -H 

a. ro nj c ■ 

ax -h c < 

cr\ cy O < 

CNl CJ C XJ -H 

XI -H C 4J«> 

-•H xi ro nJ oo 

-P U H CN 

a+j «. >i 

(D 0) -H C H 

t-t CX S O O 

3 >i CO H X 0) 



ft "3 

3 



>1 >H 



-~ ^ = ^3 



■»wh a 

n &. u (X 

pj i a 3 

S Z Z <a 



co o o i-< 

• — I CL O 

GO +J 

0) co CU CJ 



M -G P, 
Oh Qh fcT 
X 0) 0) 
Q) XJ CO 



<y c & ra 

4-» 0) — I 

o m a 

t-i +j e o 



JG Q) 3 -H b> 

■ -M M tT4J C 

e3 -h oj -h o -h 

to J M C A) Dj 

ro a, 3 u~< o 

r-H xj a) — i 

Oh 0) CD (TJ XJ Q) 

O A-> XI > 

<a o 4-> u o a) 

C (TJ o -C XJ 



j= O O G C 



3 ^ CO 
&• O -H 
0 rd i-i 



tn CD 



CD O - 4J 

4-) -H XJ cy co ro 

ro flj h +j 

-H * -P O G -M 

o o -c a> o 

o >i cy * -h g 

CO XJ -P 4-> 

CO O <S) <1) ro Q) 

(0 X> X: O- M 



(TJ 



CO +-) 

-H G -H • Q) CO 

(TJ C "H 3 

C CO -H M-l rG 

-H G 0) £D "H 4J 

Q) (TJ X -P 4J 

4-) CD O C XJ 

* O 0) U Q) C 

t-i O Oh OhXJ rC 

co a 3 d 



xj o oj 



CD W 

CO < 

3 XJ r 

_c c - 

u a; i— cti 

n) h m 



-H +J C jG 
-p CO UJ P 



O C-P cojeor-^ 

-h co a) i co oo co 
cri-p ro-Hi— icrio^cTil 

r-H CD ' I CL, CO t-t *-* 

-I MX) (BO | 



O S-H CQ O U X "O H 
- - cn-H M 4-» O " 
Qh CD hG 

C >-M P — I 

O 3 O Q> (TJ 

.^m-i p a ac 

Oh O § Q) -r- 

XJ -H - -Q 

■ ••(DO Oh XJ PS 
CD U 



— i -H O G C lO i 
r-H r-n o rrj -h O OJ ; 



OJ CN] 

CO oo 

CXi 



cn) SC PC =c 



o Cm «— • <-h : 

X 3 <=> r-H r-H - 



« 6-1 CO 
I I CO 



! < f< co -n 



2 CO +J 

-h cy 

CO tH 

CQ O 

Q G C 
co tn (TJ 

pm n) | 

I -h 3 

Z Q J= 



M G 3 G 
3 O ^ 



CO 



nj co 3 nj cy 

B o 

CD M CD O G 

^ 3 ia +j ty 

Oh O co 5 



1 1 r4 O, 



I — Q 



Z +J mh — 



tT) r-H r-H 



S: 

Si: 



C rf: cr\ oo 
0) i oo oo CO 
■H rO oi cti * 

CXO HHH 

flr- I i i 

CO ^ J 



O C?i Fj ITJ »"3 

Soo l l | 

o O r- »— i 

ffi 3t OJ (N CM 




ad >i n 

Q M CM 
— ■ Q * 



> — > a — cu 



-3 



1-3 & 



■8- 



^-t •* Ct, -H en 

a> < -h 

>, Q eg ■- is 

a> ■■ o x< »-h ir> 

I ^5 >, hh «=r 

a o <u cj co 

Er — a a) ■* a 

— t — >-5 q) 5: c •• 

+J X p tn ■■ 

O -H •■ > cr. ■• 

cr ■■ a; »h — j ex. — 

tM — u. > as -H — 

• — i n •- ot n — 

I rC -V — I — 




ajociai<t)n>(Da)uaiiDaioa}QaiiD(D(i)ffi(i}(Do<Dfl>oci(i)(i>a(i)iua)ai<» 
aio^^<T^^^ini/iin^^oo<Nicsi(Nc^r^cooo(i)LnLninuiir)^^'iT'T"7 i, T'3' 



h H h ; 

EH EH E 
MHU! 

03 EH BE J 

h «: h i 

O Eu O 

3 ft i 

>h O » I 

□3 CO ai t 



' cu s w u 
os n 

I W H ^ ^ 

»W>QU 



eg < □ t-t ft • 

! H M [J H U _ 

' E-h E-> CO O O-j O 

i Cd CJ (SOQ 

i DC I Eu cu h o 

I EH EH O US 



H D J 



3 0 5= 

H O < 

°I M I° 

c o w> 

D W ft 

H H fH 




yHgi-io&aEaooooSg:*xo™§ooo 
rt!<oauo3wuo ( Hfl;t3(i;a^u>5Hau 

o j < a. o q pm |>h e w h ,< h h a; ^ s 
oDwwHjQ^dUffluaihipJhSfMtfafto 



>« to 



. « h >h u 3 5! 

I CD >• U W |w CU ! 



I ^Jt <J* ^J* 



O S3 o u w 

Q S O -~ E- a 

hn i-t o 2 

X U5 X EG Oj 

o J o o cu m 

p w 

W z tO PC >i 00 

5a £5 53 ED t-q cm 

o £ o o pa 

1-1 H DS3 < 

DZDa t u 

o <-h o to HH 

t— I £m »-H 55 EH EH 

00 Cu CQ t-H rtj U 

& < D t/l m J 

I 3 I 2 D E-i 

aj o as w Q o 

3 33 a >< S >h 

z o a w »-« aj 



cu c/i j si 

>nyooe^OfH>w 
1 1 Q O 1 1 1 

ft ft CD. S r-< E S 00 N 
CLHOSNHNhHO 



j co 1 — t 00 00 r- in cm in h 00 m 1 — go 00 lo neot^^^r-t^rocOHincoinro^'co 



.:t^^inwininin^^riHO»t^^H«3csiror0^i , '3'W'j , o«>H^ , t^coch<!j , Hi*o , *ro 



Ed 
— * EH 
W < 

&h Q 

rfj PL, 

Q P 
ft 

e § 

Ed t-H 
U EH 

CD O 



U> W) CO H 



— to 

S3 



a eh 



JfJ J2 2 N 

os a; ps w h3 eh 

S 

o o 

0( CTv 1 



O ' — ' * 

J J 



a- 



|o O O _ 

o to 5a 25 

eh 00 1 11 

»- • ' — > ' — 1 1 1 

EH ft ft O O O 





OS o o o o 



3 - 

u c c 

it H 
cu w - 
co ta 

1)4-1 O 
BJ O -H 
+-> 

CP >, CP 
C +J c 

-H -H CP 

+j to t5 

3 M -H 

a, p — 1 
e > ^ 

O -H CP 
O P3 +J 

o t> a 



O « — 1 -Q 



• — I cx 
CO o 
OS o 



CO CO 




0) cx 
a) tn 

-c a ■ 

-H C 
O0O 
4-> 43 -H 
-U 

(1) -H 3 

O > — I X) 

C3 -J -H 

ffl CO H 

£ 0) ^ 

O u ta 



O co 

*H CP 

T3 h 1 — I 

II) O ilf 

H O -t-> 

CO CP i-h 

-4-J -C (U OS 

r— I 4J XJ S 



m h <n n 


^J 1 LO [— 


CO 


r-H 


+j +j +j +j 


+J 4J +J 4J 


+J 


LO 


O M M H 


i_l )-« Jh H 




CO 


M ID n) 


rO nj fB <D 






cl a, ex ex 


cx CX CX CX 


a 


t~- 

10 


CO 








CO 






C3 


-.h i-H cm m 


^ LO «J? 


CO 




CO 






Me 



0 — ( 

1 I 



..-HO C 

O )-) CP CP 

< — I U *4-i 3 

+j to u cr 

-h <y cp cp 

Q Oj o-j 




1 1 ^— ' I^J W 

+ I I I I I I I I I 

(UC)CPCPCPCPCPCP0CP 



cti o 

U H 2 

■ 53 Eh H O 

' H [1] U • 

' Q (U h 1^ 

2 

H U BJ 

I CQ to ft J 

! ' < 
■222U 

I t— < h-H O 

1 i-5 CO I— 1 EH 

I J >h EH W 

1 U Q H H 

I O Q ft 

I O >h 

: ft o a as 



OOSi-iQoc^oO 
. . ,*t!033<Oi-H , OU 

a ^ ^ca ^ ^ ^ t ui i 
u m m m - - ■ 

EH CO U 3 . . , 
rtj J rtj >. o U - 
ft >-* Q O 55 >h , 



iTlOOCNCMinOOHCSCOH 



COroJi-Hi— tr-Hr-trHT-H^Hi— I 



^^ni^lDM'OOOOCO 
OOtMrHrHHHH-HHH 



i-l S- 



* — u, cr — < 



Q O 



..a 

-B £-{ 

> 4-> E 

OS oo -- E 

> (0 — J 



cn — o _t 



-- E- rt — 



=3 3=! 



> — > Q) — C 



4.-S 



pu — cu i c 

> ** n CL. — C 



< — bj t 



•• < G — g (fl 

— o i C5 a) - 

••tq CO ■* E-i ■ — I 

•• _ <u — w c - 



_ v~a 



Cr — O H — DC i — ( — J H 



VD (— (— 



CO ~H h 



_! <-h — iJ 



3-3 3 = 



£3 



> 00 C 
** E-" — Z 



<P S 



a — t — a ^ 



I — CO ~0 — Q 



3=3 

CP — _» 

-O Q 

if ::g 



Q J-t — OS > — 




CTi —I 



O rl .-t i-H 



-a g-i 



i-S 



■ — I 1-3 -H 4-J 

00 3C —I — 



u — ps t-n f-t 

-H - • ~» ^-i 

> 

4-1 - 
0) 



< .. 5 00 CL — cu 

j — < — 1-3 -h i_ 



tr •■ w i— i 



cx — < — i 



-3 ::5i 

M OS 

— Ej 




J J J - 
u u u o 

ds os as r- 



w ol S i 

O^i 0> <J\ I 



3 -77V! 

cm u,oo (B a r ■ 
Ico E3 E3 

CO CO Cu tu ► 
to I 

Eh Cu _• _■ _> ! 



* — * -H 



_. — cu e ■ 

_ — E- 

-h — H-t cr « 

-H — H-t 0) - 



CO > u 



1 



(N OJ (N (N 



lE-h HE^E^ hf-h HBBH H 



E-<£-iE-'E-E-E-E-0 
h H h H E-i H h I 

ooooooc* 

CmCliCliCuCuCliCLiCu 




OO l/l CO P» i- (OOCOt 

. . , w ro oo o oo in oo i 



H CO CTl 



aMco^ronmoiMoocot^ncM 

OS - • <N M V^l/linm^XJi^OOHH 

O co cn u f-H t-n i-H 

h«) hoo 5 

S; rn u> o q 

QCOOC3 t^OO^COrOrOCOCM*^>GOP^COCM 

<Jtoez> ^t^cNyscTirOVDr-rOinoincow 
««. ^"^^inin^cnoi <z> o > — i 

co .~ o 

LO OO OS CO 
tT) >kO rH [u 




co in oo r- h oo ro r 
<x» rO co o oo in co t 
cm ro M co r- icsicor 



I «> U> H 

( CO 

I CO CO 



I VO N^A W 
i n VD CO 

I VO CO CO OJ 



)HfOVO 

: x ro o cj 

<d co c/5 , . . ,__ 

■»■» <<tocotototototocotocotocotoo 
-*CQ " " ■ — ■ — " " 

) m oa ps >^ 



affiKISaffiHHHHMHZ 

0000000»-1»-5i-^JhP^W 

_______ 



! u o o o o o o 



: 8 8 8 ^ 



M S 
O to 



CT< CU -H 

o — t -- _ 



4J > — I - 



— • (1) 



O "H — (-1 _! 



^ — _ - 

t3 to _; t 

-H I-H > f 



1 J > ■ 



a 

1 : 



■ Q -M — I 



r-- vx> t~~ r — 



CO CO >, >H 



e — S3 -h 



u — cu cr — o >i 
L — cu ta ■■ eh >, 





m co y) ^" 



Eh U 

aS £ S "iB 

2 §3 SS 

w oi u < w 




o cs 

Ex] W W W a 

ex, cn a\ a\ m 

CXI "~H *~H t— I 



■^r mo > > E-< J 

|[- O Q U Q ■ 

>« t-H H t-H >h >m 

HUQjOOOUU 



0) Q 
CM C 



U n p u 

CO O COD 

O £ IO 

os w cu cj 

cu x z co 



t < Q Q O Q I 



W 
• O 

to U 

to E-h 




00 -~ 



, — . - CD O 

<r co o ■ r— 

^ u • u z 

CXi a> lO O i — i 

i-H O 0> tJ 

oo U ^ ro O fl, 

n - ai 



O E- « 
co eg to W 



■• tj> in o rtl 

Cm oo cm o> u, O 

rH t— t 

z n h tt '.hu 

3 J^r a U u 

3E W to 3 DC Z 

9 p ^ - | O D 

X 2 U O. 3 X n 



> — > 4-1 

^ — > n - 



n 3 c: e 
■ — i — -J >, 

14-1 Cxi MH C 



M-l — Lu 

5-g 



+-> <-3 



> CO CP — c 



— > to 



CD — W +-J 



to Cij +J c 

: to < — i — 1-3 co -■ * 



J i-3 i 
PS OS I 



t3 S 



n to o 

CD < 
c_> m 
< rO 
H Q Q< 



as 

(X, Cn 



I 0< H U • 
l J Cm — » 

I 1-3 >-( * 

Sh x m 
O O ' 

tn m r 



Cm 




:---e».: 



,:,£,: 



E— < 

3 



& » OS 
o - Ed 

i res . 



OS o 
Ed - I 

e- o 



* CJ) 

I . tD EH 

U ^ ^ 

> o 



„ _ l-t • Ed I 



1 r3 K 

: co tti w i 



J" S3 §3 

S3 t-H 

^ os • 

J D Oj 
CJ Q 



>_ 

o 
5 ^ 



ft -r. M * 

O H CO iJ 
OS t-H 

- CO o o 

=e o 

t-3 * &h EH 

CO 



4-> JS 
(13 U 

S +-> 
>1 ft) 



CTv CM ^H 



' Cd cO 

: co e-i 



r 

1 o co 
> eh 3 

» OS OS 25 

i D 2 o 
i en Ed ps 



CO 33 
Cd U 
25 n 



. g aj t-y W 

> Pui E-» IS 

(-H hH CJ) 

i OS 3EJ Cd - 

! OT B J> 

! U J" !m S3 

S3 OS O 

>h OS co 

OS O t-H (Bfl 

U Q K S 

CU J H 



m h ^ h < 

- CO CO CTl S [ 



t~3 S3 
iHHO 



S3 ^ 

O 

t-H 
CO Cd 



! S ° 5 



S3 ! 

co - S3 O i 

ZSo w 

co co CO Ed ! 

<3 E |f> IH 

< »-h D < i 

O-i CO CO IS ! 



' In cv ■» 

> U co in 
i UN - 

CO CO 

1 u 
t m — *a* 
■ iri y>in 

> i-H t— fa 

> CTi CM 



S3 



> >~ Ed 

: X co 



!§o3osSo?o?o?o1Sp^p?^o5o5o?os! 



+J > CO — c 



4-1 — En 
> *- 

(X Q 




^ ro >h 



Ed Ed Ed O 
PS PS OS EH 

~~~| 

S Ed 

i — I i — t i — I CO 

I I I O 

— s§ 



co S 



i CXi O <Z> <Z> 



g 




§ * 3 

S3 co O 

I — I 

Boo a ^ 

t-H -3- Cd Q 

— Ed t-H O 

ro Cfi T H - 

1 — 1 Cu CO CO t"3 



!§os§o^o^os§o^os§p^os§osp1pl! 



Mrs:-: 



i— t CM 



+j ■■ CO 

rt — «s3 

3 - J 

4H Cy 

(0 





Cd 
— £H 
td < 


m 


Q 

rf! a, 


.-H 

CM 


IENCE UPI 
)TATI0N I 
!0R. 




EH 
OS 



- O nJ t-H 

• > -p-4 -- Eti 

co l Q 

< M-t — En 

t-H | Ed 

-J > CO 

t-« > O 




5 



3-S 





ra U 

&a 


OTENTi; 
ODULAT] 
26262* 


O co 
-H 
^ S3 


Cn S3 

i f 

S3 m 


:ch 23. 
re 47 


t-H r~- 
co in m ro 

CNI i-H CM 


ra -H 
rd 



•I 



•E3 
■ B 

EH 

:3 
£ 



"3 

CO i— H t — I 



a, — & 



.3 



|o Ed I 
in ^ h I 

93 ^ I 

» O iH . 



o < < < > - 

U h-H l-t t-H t-H I 

E~<E-<E-*E-it-iE-<E-ir~ 

s§ § 5 § § 3 § 1/1 

t-tOOOOOOO 



S3 



i— i ct> r- co CTv 

N <NI OO O U") 

• • mm in 

o o — 

•UOO 05 

rfun o 

gi< tn t-i m r- m 
2 n m 

co 



o t - ^ < — < 



n ^ cm n 

OO O OO vo 
OO C7> 0> C3 



T3 — I 
0) CD 
U X) 



O 0) 

+J > 

(TJ -H 




5 I 



<=> <D • — ( - 



£-3 
3-5 




m ro lO rt| 

(-3 0"N CT\ CTl h-H 

O t-H i—( i— I Eh 

O — I I I PJ 

|<= O L> Ed E-h 

CJ) (— O O tL, o 

O cm i i I Q-i 

rn r-H r-H r-H >. 

E-i >•« CU C3 O O X 



1-3 J L ... 

■ O O 

O COW, 
O I | - 

0> »0 < < Z 
— ^ — 2 l-H 

W 

EH 

cn) vx> r~ o 
■or lo tr> OS 
cn *r ex. 

t-H C=> <=> 
t-H <=><=> J 

O t/J W rtj 
[J CU Oi U 

... -~ E-. 
U U H U 

u w w O 
O O O Cu 

U & Cb X 



■ CO CO 

TJ —I fO 

U TJ MH 

Cm C — t 



>! (TJ 

m a 

Ot CO 



,-h fTJ -H 



5 a 



EH O 
06 Z 
O Ed 



- M 

oo 0) 

CM CO 



J3 = 3 



&:: 



Q W 
OS E- 
Cu DC 



« td Cd 

> E-" ac 

Z 



j O « 

3W ( 



33 



I H H H H 



eh eh to 

Cfi tt Z H H H H 

o o a o o o o 

Cu Cli OS Cu Cu Cu Cu 

M W H 




Iwronooo 

, _ _i z t co t-h ro 

D D < rH ,-H 

c/i co OS 



oooooooo 



r-~ c~~ oo co oo cm lo co «-h 
fHHMror f inq''3 l 



i to to 



r_> o <o co <d 

■ Cd td cm cm to 

h DQ < O 

■c O 

H CM CM ... .~ t-H 

i r-~ o lD O < 
c r* n U i 

5 o o 

j o O CO *- 

r> X (N cn U 

tJ i-3 O 

m m OS OS O 

U 3 Om CUi 



VO t~- CC 

Cn! CNJ CSI WD CT\ CNl 
O O D 1-H 



^rr— loctic-jvdctionjono 



w w < 

EH EH ( 



S S H H E-i h H l 



0» (X 
cm u 



"5 



(-( t-H — t-^ 



■ S ^ ^ 

- 2 £3 -■ ,-H" 

"I 1=1 

Q -H -- 1-3 

■ CJ -H -* > 
-t-H '—i i-3 

rf! t O 

> — > 



> CO -H -- 13 

CT" * • co pi] 

-h *• J cn 5 

T3 o n) -• eh 

• — i — »-3 e — s 

CP •• CO <— I — 3 



T^-3 

s-a 
& g 



) <d MH U> 

t — t-t ca a 



-H » > 

4 



Cd T< 

Q O 



cd m 

O Eh 

z •< < 

W Eh i 

P O 1 



Cd fd td 
OS PS OS 



o o in iJ 

0> CTi <Ti tin 

o> cfi a, tii 

r-H r-H r-1 td 



O O? Cd 

ro O 2 

O O 

I X < < 

Q >h Ui 



H Uft O OO I 



i t-I ai iJ - 
! a* cu * 




! ac o o c_> o 



CD r-t 




td td ; 
as o£ i 



• ro CO i 
crt an ( 



a .sa 

OCutHH 

Oj 05 CO OS * 

>h S a. f • 
a cd u >• 



-a — t 

U T3 

CLi C 



OS cd 

Cd :k 

25 < 

»-H CO 

td 



4-» CP — O 




a co 



-- o 4-> 

'"I & : 

*■ 3 CO 

O CO _ 

os CX as 

, _q *j O 

— Cd Oh — PL, 

— Cd +j -■ co 

CO — f >-3 

■ ■ i — i tn -- co 



«... 



O 



■9 -g-E 



3 :: 




lOSOOt-JOOOOOOQQCl! 



3 
s 




I CT> 0> Cft 25 

I C7> cr> t— ( 

ioo a p u u, 

i £ O O *H tn 

; i i I os ps 

I N rH r-l H O U 



O O £- ' 
CO PS 25 > 
td Cn Ed * 



tu C-J , 

8¥ 1 

ss 

< td E-i 
- CO to 



* CM 
- CTl 

►J o> 



to x 

.as 



n S3 

pq ~ , ( 

p D CN t 

X co — ■ ( 



8 

CO 

>H ... 

E Si 01 

H H Ol 



■ td *j — t 

1 ^ of) £ 




TJ 1 — I 
1-1 13 



t-H tT » 



-SS 

-5 
- > 



a co 

-H 



■r5 



co O OS E-i 
2; m o td o 
O a\ - - — 



- p- •< ! 

^ : ro » 

rtj w tn c 

td td ^ 
CO CM 

o : 

CO OO r-H < 

1^ O 1 

co on ro td < 

v£> (— lD i 

win co •» I 

CO 25 I 



> 

CD 0) 



I Ml & 

1 ^ Q 

■ td td 

I O CO 



■ ex, 

- t-3 



^ =5 

CT — c5 



CO •• < 
4-> CJ 



i — !• 



5 ..a 



O — 1 — »-q -h 

O — tn «-H 

> t_> "< 

I CO •* 5 

I CN CO ^ 



■CO — I •• t-l 



: pu u ► 
! K « cd 1 



! § £§ Ss f§ os § Si ! 




t-H r-l CM t-H 



(D O 



> 



O CO ~H 



!~E3 

r b 

n £- 

i-S 

r-3 



4-> ^ -- HH 

> — o 

to * — 3C 

C ' — ) Cli 

O 4J 5S 

O i — I — 3 



'••5 



•3 = 3 

-H -- S 



M-l - t-3 

*H CO 
4-< > 



..3 



3-3 



5-5 7J"Sa 

O -H — J 



w 2; 

— * E-< 

Ei Q CD 
<C Cl, 6-t 

O U, 
[J h h 
U Eh O 

ss° 

o Sf § **"* 
u w 2 z 

Ei t-t 
•< E- E-" Cd 

U J J DC 



t-3 i-3 t-3 • 

Cl] U U CD 

OS OS OS ^ 

4-3 

t t m < 

C7\ CTv CJ> 

OS OS ^ M 

1 — ( < — I E-h 

•«■ I I I W 



• B 



1 a 9 ' 

i rtj OS t 




§ § § § 3 

h H h h H 

o o o o o 



I CO r-t 



5 =! = : 



-a J.-: 



3 £ 



> 

— 



ty — o 

-H hH 

-H — i-^ 
OJ ■■ O 

■■ a 

ro r- 



..3 



g s a 

CO M-l — U* 



■ — I " i> 



< tX. t-3 
Q & O 
0) 

Sla 

DOS 

O W 1 H 
u w 3 2 



u — 
CO Cd 

i-t m 

E-| >-• CU 



t-3 >-3 i-3 • 

[J DJ CJ VD 

cc PS OS «sr 

^ ^ J 

rO ro co <C 

w o\ u 

o> ct\ cy> h-i 

H t-H r-t 6-t 

I I I Ed 

j h3 k3 a 

I I I Oj 

I— t l— I l-H >H 

o o o a 



MOW 

t-3 << o 

o 2 < 

U O t-H 

*C S 

i-« < E-" 

IH U 

o o < 

o s ^ s 

W U O E-< ' 

>1 13 £ S ' 



1 




i-8 8. 



U (1) CT — t 



3S 4J &— U 



>i m 

o CO 



co ■- o 

> — > 



i-f 



GO CO 

■s-g 

rt >-3 

•H — t-3 
Cn > 

—1 — t-3 
I O 



5 




8 

CO 
Q 



+J J +J 
i— H Jrf ~H - 



33 



rfj CM 



J J J 

*C << «< 

H H Eh E-i £h m 

. § § § § § § s 

; E - ' Eh E-h H H H r-H 

: o o o o o o 

Qj Cl, £X, fXi CLi Oh 



>i <U 



1 rt 



r..a 



g "i 



.5 



: cn rH in r- in i- oo 
: cm ro nro ^< ^ 



> i-h — i- 



a 



•—\ — +i t~- 

■ — I — i-J c 

■• t-H flJ 

> -a 



: « Ho P « lo « 9 

I fH h Eh H H H n 



-H •■ .-J CO — 



o 3 



-p t-t 



o o 

CO l~3 



:(Di]jiua)a)0a)ai(i)a>iu<uo(i)(UCJ9)iD<i)d)OOGa)O9}oi<ua>vc;itJ(i)<uo0a)(Dii} 
:w(vifOonoi^oio*ir>ir)ir>ajiNoooooo>tNCN(NHHHHWo\(^oi — r— r— r— r— r— it— t 
imNNNO^^^oajrooor^HHUi^vJJHCiiwc^cococDoococoooNoooooooMfO 



HininCOHNMNI 



a -u 
p 

tjt o 

c a 

-H 00 



TJ C 



■a n -h +j 3 

H -H <D P x: 

O X! P O 

m a; o a i 



a> c a) -p 

"(DO 



to p -p co u cd 
>, o o w o c 



O. Qu l ra m 



3*. 

■>*2i: ■ " H " H 

::+wj|:->: : : : : : 



_> i — ( U (0 -H 
O *+-< -H O d) 



-H -H 4-> -P -H Q) M <+-) W - 



a a) & o n 



a o» c ' 

C -H 

a) -h a) 
j +j +j a 

) -H U O -H 

3 > — t O i - 

i a i 



o Q) a*— ra (dtj o c c • e o o o e 



^ o u 

CO CO -H 

. r- C CD 

O CD X! 



nJ co C C -H H h o n 



-P 



. . t-t tu o 
a, cusz c cm, 

P -H I 

CDS OJ3 J 

(fl H a <D o, 

>, O >i P. P 

O C X! ro a. 



M O (D -H (3 P 



a e x; a< ey p co 

o -h +j u tp J 

•H >-H O Q H CD 

+J O Q, > H 4J ■ 



* a* 

P CO 

+J O E-i 

re u, 3 



— i — i o c 

CJ flJ P -H 

C -H >i B 

+j x: o 

CD Q) CD TJ 

C X! TJ O 

H +J g 

c o a o 



I P rd 
§ TJ XI 
3 u 



0} CD 
+J +J CM 

o o - 

M P rO 
CU CL, 



P U Q«-H co K O 
X! *H j X! >i P +J 



c j-> o a ex 

-H G O -H 



-P I Csi 



+-> t r-i a, < 



. * co ro 

: o -h u 

) <— H H X) 



ro ra — - 
o o 

-H -P 
+J 4-» _ 

CP CD (TJ 

x: x: c 

+J -P -H 3 +J -r-l 

0 o p fcr 1 >h o h xi 

0 1 p . -h t) n, ■ — i it! 



) i — I -p -p 



a e 



_ , >, O V-i 3 
3 CO X! C flJ — 



-H 


rd 


3 -H ret 




cd —i 


o 


COO 


cs 


-P rt) 


-H 


-P -H 


-H 


o u 


4-1 


0) O -P 


CD 


t-i 3 


a 


Hum 


-P 


a. -p 


X! 


XI Q.X! 


O 


o 


-p 


as -P 


P 


«J 3 




XI rtl O 


a 


U-l )-( 


& 


a 




3 -P 




M 3 >oi 


tr> cd 


x: 


a trx) 





! ^ ^ co m m 



:«d*vc oQ«ji«)o^Doc r l^ i r*iDoinco[^ go r~- cm r-~ lt> ^ r— lo < — i i — i ^3* lo ct> co « 

:tNOQl^N^r^coooin^^oirnc^^OJfOHror^HH^r~oocoir)inot^>corOr 



:r*oonr-c«r-<Nr~on>r-or*ooi-ic^<Tiaioor-( 



:CNrHCNitnrocvinr^in^^^^co^inrovoooi^kBr^r~^^OiTHU)vo^ 

■ a)HHHH^o^cTlc^|vc^l»a^THlnc^r^mH«)ooc^lCNrOco^CNln^^ln^ln^Oln^H 

: CO [ — . CSI «3" ^ O CN (N ON ^ OJ i — I CM CTl CO LO ^ i — \ t — ■ WO LO fO i — I H <T CO "=T CM «=T Csl d> OJ [— • OJ M LO 



' ro co co ro ro ro ro c 



ICMCSICNINCNNOgNCNiNWNNCNICMCVlCSIr-lrHHHHHr-IHH 



S in t) M 

lo 4) O 

*t— X! *-t 

4J I O 

4J <-l -P TJ 

o lo ra cy co 
Or- a, P lD 



cm Q) 

> a u 

> •• c 

: CD CD 

— 0) 

CO CO 



ro r~ r~ lo ■ 



r- co » o h ( 




<U CD d) CD O 0 

O O CM VO r-H CM 

o o t- o ro ro 



< 

■ .+*H ■ 

4& ■ 
■o. 



•H X! 

& U - 

XI Xt o 

oca 

V-t -H t-H 
rO xt 
0 tJ 



0 <■ 



•H -H CD 

-P CO CJ) 

3 J-l -H 

Oj CD >-H 

S > I 

O-H (!) 

o a -p 

O & C 



C cr, P 
X! eft 3 
O h 45 



CO CO 

ro t-h 



ro 
I 

co in 
c=> ro 



rO 

cr> i— < cn cj 



CI H Ci) Q) 

■ — I O 4-1 3 

+J CO M &* 

-H Q) (U CD 

H Q Cu W 



rHCMn^tO^Or^iHCN 

ccccaca>> 



ccccccccccac 

roror0333333333 



MHCNfO'S'inkOr^ODCTiHHH 



ro -- 1 M C! > TJ 

*-i CD QcH i — I C 

Xl -P <D O -H 

e o i — i -p £> xt 

0) M (fl O I 

e a o m i c 



■ — I C CD ro -H i — I 



-P oo C! 
- U CD - 

x! U, a) 



4-i Cu co n) 



oo cn lo in r— cm 
y> iH r>j w cti in 
^ h ifir- « in 

CO VD CN] ^ cm in 

nom^CNtr 
rtj to to co co to 



CT» CTi t— ( ch co r- 



lo eft o ro ^ cm 
co w r- ro «) co 

CM CM < — I IX> ro 



rorOH^m' 



ro o in ro 
o o r-i ro <f 
oo r~ T CM H H 
CM CM 



OOOOOOOOOH 

E-<E-E-<e-.E-<e-.E-<E-E-»E- 



^ o (13 



I CO ' — I 



5-S 

>, — >-< 



5 - a 



Cn — O 
> i-j 

CO •■ rtj 



— Cy t* — t 



^ Cy 

5"- 3 
■3 "g 



:3 



■ — I — i-3 
-H .. > 
CL, Cm 

> ::3 

~H -■ > 
>-H — 
CO ** CJ 

g-s 



CO — CO g . 



113 



M_) £m 

-3 ~S 

> •• t-H 

M-J Ei, 

a> « q 

M-l Cu 

a u 

co — 

CO g 



I 



18 
•■ > 



n cd 

CD CO 



CX — cl, 

CO CO 

CL, — cm 
+J — E-< 

-3 ::a 



Co ^ 

CD 0) 

co e 



• X o 

1 a a 

u o 0) 

CO 0 

! o fcr 
1 — . t-i a) 

I M Q CO 

p +J CD 
I CO B t-H 

La) ra a r-i 

cr fi,o> I 
10 Ma 

: c — 1 1 cy 

1 rt re CL co 

■ — t £ Q) I < — 1 

<D K CO <Tl i-t 

6 O 1 O «■£• 



t~l >»< u 
£z> CG ^ 

a; § £ 



O E-i 

o a 




<U<D(D<])0)a>a><D<D<D ■* 
fBn3nJnJnJn)(T((Ur0n) > 

|_H_|^H^,-H-h:— t-H +J 
CD 

TJXJxJTJXJXJXJTJTJTJ —1 

cdcdcdcdcdidcdcdcdcd fo 
0000000000 o 

-H -H -H -H -rH -H -H -H -H -H O 
XJXJXJXJXJXJXJXJXJTJ ~— 
(DQCUQjQJCDtDQ) * " 

CLClCmCmCmCmCmCm 

tOCOCQCQCOCOCQCQ 

O =>33DDS33 
O. cocococococococo 



0) a) 

C C _ „ „ 
nj nj n) rd f0 



c a c g d 



M M H J_i s-i M 



nj m ru ns 



XJ co 
CD i- 1 
M (1) 

ex, xJ 



•§ -i -a -i -i -i -i -i -i -g s ^ 

8S888iaga8 o g * 

CQCQCOCQCQCOCQCOCQCO CD <—) • ' 

nJnJrOnJnJfflrOrtfO -H XJ B ^ < 

iMiMUMMMH^-IM CQ (I) Of 

tT> O O 

-H -H -H -H -H -H -H -H -H -H -H -H T3 » (fl - 

" 0000000000 -h a 

TlT)TITI'DTIT3TJT!*0 ,C 



ro ^ 
ro f— t 

ixj 1 a> rsi ^ ». 

<^ in mm vo h 1 1 1 cm tx 
t 1 I < I I 01 h rn ^ ^ 
r- U3 cm- r— r~-T— tvx>ej^o^r~ 
csincMint-vcooo^ro 
<i"Tinin^<JiHHHH0O 



» r-( r-t rH 



r-i o) r~ r- 



-H — (- 



-H (DO O 1 — O 



O <*• ■ — ( - 



+J > ' — I - 



CM O <T* n 



- n > — ? 



..3 t 



)-» -vi — ^ 



1-^ 



! — =c ?! 



J — Q TJ 



a— c 



& -s 



• — 1 — ^ +j - 



vm — Dm CT 1 - 



X) Q 



a- 



+J — E-i 4-< C 

CO ■ ■ E— < C 



I »-H O l-t 



4J > • — I * 

co — co 
y-i ■- J 
o *ti 
S -• > 

1 — 1 — ^ 
■ — 1 — ^ 



<— 1 — j cr • 



8 J -M S 

>-->-( a. — c 



w . — 1 — * 



eg tT 1 -■ CO 



0> CJ qj — #1 



-a c — s 



cr— O M — 05 



- Dm m — 



- Q — t 



>• cr — 



— ^ T3 — C 



O ^ — - [jm ■ — I 



Ti — cd >* — ^ 



■8- 

> 

a- 
> 

CP- 



Ot XJ — Q 



"3 



1 oj — < 



SO:i; 




n rt •■ 



• t-t CP 



< Ci, CQ t 

L< W CQ — c 

1 — CO M C 

> O > C 

) ■- <£ CX — c 

{ — tA — I C. 

; — 33 a— c 

« 3 w — t 

• — > a — c 

O +j — E 

J CQ -■ C 



■> I 1 : 

. rf* CD - 




O 0) -H •* * 

rt O I ( 



£3£ si: 



o u x; E 

h 2 +J ,Q 

^-i i-h CO U 3 3 

»-n >« w :z w a ra a 
D a; J < u u 

CO E-< E-i O Eh U h 

Ex] SE i-i OS < O U 

Qi 3 H O Q < CC 



• t-H rt 



XI GO 

a> o 



j0> o • 



• 1 t-H 

cL — a, 

3-3 



a) 



■■ < M-l f 



(L) en 
B ^ 

F3 CTi »— < 

I-? >i 
< — I I rt 
rt txs m 
g <D i a* 
u co cnj r- 
o I 1 — i 



COO 
O -P CJ 

CO +J d 

r- n -H 0) 

t C 3 CD 
CO < CO CO 



CO 



cn i 



U 5 . 
& PS <-h < Cd fcj < 
<_> ^ 

o w 

] E~ 1 O Q < PC 




:..0O'i 



0) O 4-> 
X! *H 4-1 
-P -P -H 



■5h o §• 



: -Q co 



& 
> 



(J) CM 
<t3 CT\ I 



j p"* CD co 
3 i-h pro 



Si 



H ~H 1 CD CO 
1 (TJ fi fn fN (*) -H M 
) 6 rt I in ro x m 
j w ^ ^ in m o 0) 
l o l oj in m h to 



■P O H 



CJ3 E^ 
« < 

o o 



G +J CD G 

o-hj; id 

M CO 4-1 ■ — I 

O O 4tt 

4-1 a e 



^ CD M B »-i 

C 3 3 1 O 4-4 

O C O TJ C3 J-i 

-H O CD — I CO U» 

CO -H < — ( CO O 

GO CO O CD M 



O 4*= 4* 4* E- 



T3 >— I O 

a. g a — a. 



-C CO 

-p j=; 



<— I OO CM 



32 



t-l 



J3 -H -H 

J-l -H CO 

0) -P -- 1 

UXI > 



CD -H -H 
CX, T3 Hp 



O O i 

-h ra 



t7<— I 
Ci CN) i 



Q 4* m 

Q) en 

I |— I I o 

0) a) m t)M^ t 

■ C B ffl I r— r~- 

-H l-l £ «e3" CN) <M . 

i f-l O I OJ CN] CM 



•—ICO <-« 

u o 

-H +J CO 

» ^ C HI -H 

C CD O ' — I Q 

rtJ 4-> --t 3 -H I— i 

- " J M +J - 

a o -Q 

^ a, 3 

3 CO CO 



^ >* w 

D DC 

w H h 

U 2 h 

K 3 H 



1 < S 



m < tub h 



o o 

CO § ' 

co cc 
cd w ■ 

O Pu 
3£ 



1193254 


jmpared 
protein 
##labeJ 
JIP:876' 


a* 
Q 

is 


not ct 
DNA; f 
1-382 
ces NCI 


OJ 
CO OJ 

<D ^ 


91 a 
ex <a 

>. M 


O DP 

c: 

CD 


+J cu 
1 *m 

CO co CD 


s-refei 
ssion 


status 
moiecu] 
residue 
cross-i 


Icros 
#acce 


4*1 4* 4* 4*. 



nj co co -h 

ja co "O • 

CU £ OJ 

»~t w o cu m 

cd an um 

O X 4-1 C in 

25 0) Q) *=r 
3. CO 

e co c & •* 

O -H -H 0) O) 

l-l -p CO OS 

4-1 C M l-H 

-H (0 CO CU 

*d Q) -P -H 

-P O P u 

O u - +J 



M U -H CX U 



CX 



3 oi 



O O 4-> CD 



C tn CO 4J fO >i 



tn 2 a 

OT3 - 



*H 6 O 4-4 



H to <D E-i 



»*> E-i 



CO 0) CO 

o c a 

H 0) D5 
E-i tr-O 

S"|5 



I CO 

cu a, 



• 1 3 1 1 H 



cd a, 

ro O 



*-h ro t-h 



X) i — I 
CD CD 



OI «— I CT 1 



t 1-4 i— t OJ ■ 



CD < w 



r— cu 



■—i ro ■ — I co O 



CJ 4*1 «* <**: t**< 



O 4-> 
HH C 

E-> --4 



i-h CD 



•S S ? S 1 :: 

+-> J=! 4-j — Ct, D 1 
rd O ra -• e-h 4-i 



1 "S 



* CO > 

-H i — I 

. S ^ 

> i — I 

> 4-> 



+J > 4J -• CO 



I- 

-H ** 
> — 

g :: 



tn — o 

-C -- SB 
> -- [f 



Cn i-t 

5-S 

CT > 



I — i-t -p P5 
P — CJ5 -H -■ > 



^-5 



5 ::: 

&::! 



-P Cy 
co »■ rtj 



r— r-H t— 




m oj 
■ oo 



ra u 

E 4J 



(-, B 



a 



a, — cu 
tx •• CO 
oo •• < 

CO •• E-i 
ra — < 

a. — cu 

rO ■■ cu 



a > 

CX — cu 

CO " CJ> 



O-i •• co 
CX — Cu 
CX CJ> 
CO — CO 



£X 

a to 

CX u, 

CO -* < 



— < ro — < 



H -H U -H 
O 4-> o 

— - U *4H CO 
C CO 

C 3 T> CD 

-H M-4 C U 

ca -H ro O 
>iXl >h 
— 1 CD ft 

oca 

i — I -H O C3 

U CO o • 

>i >i CD -H C 

O — t > 4-> -H 

o a d) to 

4h g 0) H >i 

o d> u — i 

-C 0) O 

+j I ■ — I co S 

U I CD cu 

O CD U ca XI 

ft co -hi 

co ro cu x: 

a ^ xi b~> xi 

fd u 4J a, 



■*= CD - 



h a ai w 

C X) 4-J nj 



)^£>Qr-HCCcyc:o 



T3 3 

CU ca 
+J -V 
O O 



-H -H CO Cft 

CPg 6 it- 

o 4-> r- 

< — I tJi CO 

O G G 4-> 

O "D T) - — - CP 

C C CO -H 



, CO CM 

cu o 

U CO - 



+j ^ c cu m 

O XJ -H Co ro 

M O CD n3 ■ — I 

ft E +J CL) -H 

i — I O • — IE: 



9 & 3 

fo o x) 
m-< —i a 

S-4 O -H 

d> e ja 

ft o 



H (D ffl (II H D • 
3 3 -H U ft M 



§ 3 



4-> XJ X) Cu CO 
O -H -H Eh • — I 

m +j +j <; 3 
ft o o o 



(0 3 3 d 



e e e e 

-H O O -H cm 
(B -H -H T3 H 

6 o> o» c r- 
o a> cu -h 
-a j-t u xi x: 



cm ro ro 



OS tfi co in eft rn ( 

O E> CO O CM t-H f 

rs e-i in vr> lo : 



u -a 



' I CK CO 



i ■- « +e " E 



O — I — ► 



Ti ** o 



■ > 



3 3 



<i> p 



O -H O d) 



>i I OS CO 
+J * IT) 

«*k c co c* 

-h § in I 

O (3 Ol H 

COi i 

O M G 

< — ll co ! 

ft CO C 1-3 T i-H 
6 <TJ | U) ^ 

in s Mbminin 

VO O I r-l U) W 

t— I O 4-4 CO H H 

co a i-i to co i 



11 



CO 73 O -U 



i-H O 3 >i 



CD -H > 

t_D -4-J • — I 

(TJ O 

• > — I > 

a s a 

CD XJ -H 



CZ> DS i-3 < W 
CO E-t E-« CJ E-* 



O 

0 ro 
3 —i 
■ — I cn 
tn -. 

1 Q 
Q t-t 

) H 1 S 

< O m 

1 U-l CO *-D 

d) 

O to 



^ u o a <u 

O O Xi M -H 

i-t Z +J 3 +J 

CO W 3 O -H 

CO OS fd -r-i +J 

u r-j 





CO 




CM 

o 

1 CQ 


in 
o 
«c 


8.20e 
f Gap 


♦checksum ; 


Pred. No. 
Indels 9; 


IT) 
r~- 






QryMatch ] 
smatches 


BAE 
ular 




CM O 
HrO 0) 

Q) VO — 1 

>, XI co O 


ro «=r 

CM 


preliminai 
; DNA 

1-215 ##la 
ices EMBL:X^ 
lgth 215 In 


L35 ; Match 
lservative 


ft d) CD 
>t J-i • — 1 
+J d) «* 


Coi 


1 4-1 

d) co cw 

' — 1 0) t-i 
co 3 3 1 


CD CM 

M ro 


3 O X» CO 
+J d) -H CO 

(D i — 1 co O 
4-J O d) U 

CO Ej M tJ 
<**=«»*:"»*"*♦« 


O 

y 
to 

CO 

CD 


SUMMARY 


DB 7 
Match 



-On": 



CD ft 

CM (TJ 
CO CJ 



<5> 



i— I CM 



o 

-H i — I 

+J O 

O M 

-H 4-> 

XI C3 

-H O 

+J O 





CD 
1 CO 
CD ft 

ro ca 


ro 


cm CJ 
in 


1 

to 


• <o 

O 


,* 
O 


- CQ 

XI < — 1 


fl) 
x; 
o 


<D d) 
K XI 
CU c 

t-H 



i-h t — «— < ro 

<z> o i— i 
cm t-H ro r — I 



r-H *JJ rH 



_(..(_, I 1 



:5 



i 

♦—I 



4-> X 

rt o 

S 4J 



Q CD — E 



O —I — J 



"9 



d) O M CO > 

4-> CO O 0) d) 

d) to H O M 

< — I rd o >i | 

ft I O B CD 

g +j -H O O 

O M ■ — I 4-J C 

U O CD ft d) 

ft O d) 3 

aj to o n & 



>, cd CO CO 



* ro 



O C!,cj> I 

4-» Ma 

ft-H I 3 
CD (5 C i-3 * 
m e 3 I • 

+J M b CO i 



0 (TJ 
S XI — 

1 *H ' — I 

ID M » 

X) (TJ 1—4 

> r* ft—' 

> <Z> C (T3 ■ — I 
» O (4 JS ■ — I 
' Q> d) 



fTJ CO 
i— I ^4 
3 



• 4-i en ft 

C M d) 

i o n n 

i O 4J 4J ^ 

to r- 

■ u 4-J co 

i cu cj m-4 r— 

4-J CD o ^ 

to u " 



4-> X! 
(TJ O 

55 -P 



! -H CD ' — • 
IT3 C<Ji 
CD ■- 

4-> to t-i : 

u d) < D « ( 

D C 2 S ^ 

CD S C3 

CD tT 1 4-J CO CD 

a CD 

Eh O CJ) . 

a 

CD 



FER 




CO 

i 


label 

4683 

#mole 


• r- 
cd m 

CM 

X! 


(0 
CO 

1 




5 t 

(TJ -H 


-H 


i — 1 PQ i — i 
t-H O [— 




TT< 



- £ > 

) ^H > CO 

I CO &» " l-t 



55 W O 
to H 



CD O CD -H co 
k-4 *H ■ — I CO O 
I CO O 11) M 



d a m 

to E -1 Eh 

U 2 h 

PS 3 Eh 



7g 



ft4J •— I 

6 0) O 
O Xl -P 



CD 



CD O 

x\ c 

4J 3 



4J C* . — ( 



>i t CQ co 

^ < 

• "3 CD C^i 

j 0\ H 
d CTl ) I 

(j Mo 

V4 ' — II d) 

CQ ft 0J O Q 
O E3 CD I co oo 

CQ H Q oo ro CO 

PQ (TJ O I CD CM CM 
5 >,M4 t-i CD CD r 
PQ O «*K CO CO CO I 



^ o d) 
co ro 

co w j: 

Ch O I 

^ c: cd 

O CQ 
■ -H fTJ 

<-3 +J -H 



0\ t-H i — ( <—l 



O -H 
-H 

CO +-> 

CO i-4 

Q) o 

n (X 

a 6 

X >i 

CD CO 



: T3 *h 
: C a 
: rt t 



H W -H D irt I 

O (fl — I S r- 

t-i O o 

(!) ro U to oo 



B 



B CD 

CO U 



<D oo 

4J U3 
O — t 



U B J3 C 



S: S.: 



I Q CD O 

i e m a, 
> «* co a) 1 



o o Ote <**= 




T3 H 
M TJ 



3 " 



co i— i 
3 a* — o 



::£a 
l = iS 



- > 

-a 



•t-H >—l J 



-3 



! — — ! ■- > 



-S S- 



I l-H M 



v£> ... -H — 1-3 -H *-H CTJ 

• t-h *-H t-3 4-> 



7 "I 

nj •. u 



cn to 




T3 <— I 
CD QJ 
t-i T) 



Ot CO 



O T-H T-H 



I H O Q 



, . W CO +J 

a W O -H CO CO 

O U £ g CO 0TT . 

H Z 4J -Q U **. ' 

CO Ed 3 3 O 

to oS (0 co co 

u u * ■»*■•»■ 



i-3 



-H — t-H CX . 



'5 & 



CO i — i — >- 



u — pi C 



L — Oi CX — £ 



•• J fX CU 



' 8* 'a' 



?-3 



o7 ^ 



VO t-H 



.3-9 



t-H *<H 



1) lo T3 Jh 

H XI I 

X ffl <D 

3 C XJ U 

J Q) O d) 

-t-> C 3 

I) O CD & 



O TO CTi t-H 

—I G,<* | 

+j i^h a 

CD ■ — I I o 

» _C <T3 H t/l VD ro O 

• -U S (U I r— t— +j 

i O M 33 o CM CM CO 

> a o I ro CO OO H 

J >W CM CM CM 3 

) _C ■»* t-h co co co 



I t-H CM — H 



t-H C-3 t-H <*♦■ 



J X ( 

D OS h 

to £-« f 

a! § I 




o — o 

M_l 

II 

CO oS 
cu — § 



3 ~s 



-H O - 
0) CD 

+j -P nj 

(U O -H 



O 4-> u c 
U M 0) II 



>iC [J to 



CO OO i — I i 

CO | t-H C 
O -H I 



^3 hh a 



Q -mo cti 

r> CM (Tj *X> 

■» ■ n J3 oo 

- a, tn 

r-3 — . X) - t-H 

- - r— c co t-h 
t_> C oo rrj 3 r~ 

- O o> o oo 
S co t-h c Cn .. 



Q> GO 

a co 

O CTi 

>-3 t-H 



i | CM 



> CT» C T) CD —t O i 

m oo 0) C M <fl g ! 

^* co -a cu 3 g o 

y? n -h a +j s x: 



4-» rfl CJ 
O S I 3 

» cj a t-h c m 



I « +J O Q) 
CO w CO S >H 



►J >- [ 

CO E-h I 
OS § I 



u u * * 




M U 



4-) OO 

8-8 



I TO i— I i — I 



i — i cq cy 
in ra 

CO i ) r-H 

■ r— {X nJ 
i -- O 

A3 < — I 



>-, t-l 
wjh a 



T3 >— I 

s-s 



■pi 



a -a 



a. co — i 



a) 



■ co 



O 1 — II Q) 
M ID M Q O 

+J B <l I co 

a n s <-i oo 

0) o i con 
4-1 n 



to -o a o r- 

-H O Xt +J r- 

2 C rtn 

(fl Oo 

• o 

• 1 — I G 4-J a*> 
=C 4-> O C -- 

• nJ -H 0J Q 
Q SS to i — I i~t 



>1 Hi- C fi 

t-l > — I O -H 

d *CS 4J 

•h 3C o co 

g co -■ t-i ^ 

-H WD CD Q-. O 

0) < T-t Q) 

M SS I O C 



co - . 

OO CO tj 
ro o o 



t-l -H CO 

ex. xi co a 



; £3 &h 




3 O T) CO 

1 <n o 



I CO 4-1 O 



Emu 

) a* a* q* **• cn 
> <*. 4* 4* •**. (2) >-< 



CO CO 



rt — < 

M-l ■■ i-3 



-H - > 

CO ■• *d 



i-3 



Q) (J M t-l 



0> O 4 
O, M < 
>i CX p 



Q OO 
- 

»~3 c\j 



Q) co 

.—I Ch 
4-J 0% 



H W O (1) 



S CO CTi 

3a> h 
C.ch i 



nj — ' 

O >i o 

- t-l 

e o x) 

• o 4-> a 

E J3 (D (D 

- CJ> )-l 



co C ra pi ^ co co CDO 
t-H -H S 3 I f-H < — I i-H -H * 



O U 4J 
U 03 Cn 



t — - i — I 



' H U h 
i w « < 

Ihoq 



-P CP — C 

m u cr ; 

23 4J E 

>■ <TJ CL, E 

U B (X, : 

a to CT> — c 



4-j > a — cu 

S 4-> cr. | 



• M CO C/5 



B480: 

: A480: 

lal J. B: 
Cl( 

ssion B480: 


jtatus 

aolecule_type 
residues 


:ross-referen< 
extr; 
#len< 


Score 1! 
; 47; Com 


ACCESS 101 
REFERENCI 
tauthc 
I jourr 
# tit U 

laccef 




KEYWORDS 
SOMMARY 


DB 10; 
Matches 



■a 

- OS 

3 

- u 

-a 



cu(Da>VG)(Da)(L)a)(D<i)a)a)a)<ua>a>a><ij(D(i}<u(i>ci>a>a)<i)<i)aci)(L)<i)<i}(i>(i)<D<i> 

«HHHHH<N<Nl£NrO«OOWHHHrHiHHrHiHi-(HHHH<NCsl{\fslOJCSlCNirOrnrOrO 



— i > co a cp 



!" -H • CU 

^ a u n 



^ > ni 
<1) 

C T3 



Sn) +j n) +j iJ +j tt . 



T> Ed 



I o o - 

I (OH W 4 



> co o -h >, a> t 

' o o ro o o i 

o u u • 

co o o -p a> o 



I eo CO 



j TJ 4J cn O 



I CD B 

i 3 J) a 

i & > ro 

I CD O I 

i CO 53 Cu 



5 S I 

33 5 



c c c 

CO (1) 0 

CT & 1 B* 
CD CD CD 
WWW 



O (D ro fO 

c c c c 

0 0)0 0 0 

8 u E e e 

„ _ o c o o o 

C Q) H -O CD XI XJ XJ 



< 3 00 
if) H iH 

< Oi-H 

-H V~~ "-M 

C >h O 

-H CO 

U +J 

>i CO U 

H (1) P 

Cn C XJ 

O O 

G S n 

rd o a 



o a a: : 
a a ca i : 

q < < 

33 83, 



0) CD 55 
1 X) +J 

: -h o rtj 



3 « 3 3 : 



rECOi-HCuCOCUCUD-iCOCMl 



I U C M O 4-1 CO 1-1 

<S "a n) o tX ro 

i CL-H a, a ro a 

1 -h -- 1 o c o -H 

i o o c o o o 

! — ( CO I CD -H Q) 1 — I 

1 Q ai m p 4J h 10 

> - O • CD O 0 - 

> On S3 Cu CO cu a Cu 



o aa 

O CD CO 

c a a 

a> >i >i 

8 11 

co ro a) 

0"*U-l MH 

CO O o 

CO 

■o 8 8 

CO c c 

CJ CD CO 
% 

CO CD CO 

Q CO CO 



> O 01 H (3 

— ( co -t-J O nJ 

O ro O CXXi 

ac ^ u 

CD CL CD 

O H -H 3 

H CD -H -H 

O X) ro 1 O 

idj:h o m 

u a> 1 s u 

d x) co co 

CD CD C 

3 ac rf t) ro 

CD rt 00 (0 3 

w a n u 1 



»^vofsi^oHHTrt^ior-^HOincNoro<^cofO'a , inHin l *^ , fOOHCNroo\fOinai 
HfNr^fflHCoujoDCOvfiinoootBin^coaj^or^wu)^!^!^ 00 vi> cni qir*u>u}U)oa\(Dtf 

mo^{N^*HonoinHNLnrni3 | inir)Hinir)'3 , ^oiJ>Piinoiu)Hr~r-p->HCO(Nr* 
HvcairiHNrOfNWt^HaNHfOHHH^HOHrNVDcsicftorocNcorsiNcsiN^rHW 

CtiCuCuC^pSCtiOSCtiCUCUCGCUCSCecSaSQacec^ 
roco^voro^^rOi^cNjrOi-H^ro^c^rornroco^ 

ronHcnwr^HWinHHffr-or-oooHo^cinntNi^ocNNooocNCstootNyjr-H 
OrHr^HHU)HinonwMinr-t\r~t^r^inr^t^^^(Niroo^rorowroif)in'd , oroai 



" v J l ^* 



'fOrOrOrOrO<NfvlC^CSIfvJCNCSl(SI(NCSlC>JCN|rHHi-lrHrHrHrHrHrHrHrHHHrHrH 



C —i -H 
O H *0 

-h ja 

+J -H CD CO 

o +j d c: 

3 (5 3 0) 

c: s i -h 

-H O -H +J 

U O c 

CO O 4J a) 
O +J 3 

+j co ro >i 



J3 £ ■■ 



3 £ 



CD O fO +J -H 

>. a ewe 

w -h a 1 -H 0) 

+j ^ o ro j: ni 

C O -H D 1 -V 

co -p (n i i-t a 

>i 00 C i-t CD 

-P CJ CD O < — I 

co M H CO 

M * ft CD CO — 

-H CD X M-i (T( a 

*+-) a <o (-i — 1 0 

— ' CD O H 

fO m +J CD 

o c 



■~ I O CD C - 

H Q, C! 4-1 

(Ti dj a) m 

01 « 3 (D o 

r- l CT +J +J 

ffl (N W -H CJ ■ 



- — 1 1 1— • : 

<=> 05 

^ ^ § 

CO • 

CD I w os os 2 

■r( CM Ol Ol Oi H 

Cl,ro T-i t-h 

IflCN I I I — . 

CO t-H 25 O O 

H p [ij Ul E 

on b q q 2 

e 1 1 1 a - 

O O O CM (N H ^3 



CD -P tr> 



' — I ^ CO -H i-l r-H 

mo O 

d> r — <D 4-< CJi 

r~ co (=! n -- ( 

CT> -H (— I tti 



t~t cu * 

cu 1 cu 
* & 55 



•3- 



I I I I I I t 



COOCDCUCDCOCbCD 

«— < t ■ ( 1 — H i— ( t — CNJ 
^CMCNCtlfNCMfOO 



s i 



u-i CD nj 
o -p u-< 



O -H CD 

o o c 



CO CT\ 



00 -H CD 
1—1 TJ mh 



1 — I 

Oos-h 



ooHfNro^inwr-cocriH 

tTMMi-tt-lt-lV-lt-l S-t M M 

(UmnifllnjnjfljrO rorttro 



cfi^moicvaoino 
r-co^CNjcsicsir— r— 1 
roro^inefiHNin 



t~~ t — OO CTi , — 1 rO lO <T> 

<Noooiininoro 
«) h o vo U) fM 
i — < CTi ^J* CTs (~~ CNJ r-— i — I 

ro h n 



Oi<— 1 cMr*)M«ir>y3i-coosiH 



■ in in t 



t — ■ os o\ o ^ r~ n 



3 -HO 
-O P CO 



CD CD 



1 cm ro tt iD IJ) I- CO 




eu a 
r— to 

CM CJ 



TJ ■ — I 



(TJ O 
>i aj 



.::S 



„g 



-a - 




i — I CPt-H CP 





r— 


M 








CO 


CM 


RP 




re; 


H 


LO 








I— 






O 






& 


o 


& 






lO 


o 


<T\ 




Q - 




Cp 










CO 




CT» 




(-3 Y*H 


s. 


e 




C 






LO 






ES 


CD 




fi 




<+-( 






on 


us 


US 


Q 


>1 ^ 

a> co 

> — 1 




o 




o 












nc 


* LO 


ML 


a 






<C co 




CM 


CM 


CJ 


O r— 


-H 








CTi 




CTi 


CM 


9 


PS CD 




N 




N 


A 






CTv 


cr> 


o 


CP 










1 




T— ( 
1 






- I 

O ^T 1 


:in 



> a *h m. 

) to a. £ a> 

P-H t-t 

: tj ro a -Q 

f r-H (0 

I n c 

! O — . Mh O 
t M-4 i — I O 

< 4-» 

* t-h j-> ro 

tQ I (TJ O 

CP ro xi o < 

^ o 4-> — t < 

O t-H CO 

M CO C O 

Oj fl) -H ro <=> 



TJ OJ 



e-< os oc cm sj i 



II LO C_> 

CD O © CM fi] a 

+j -H 4-> ro Q hi 

O DlOON I I 

C Q> a O ro r- I 



; cj> I g w +j 



; m h +j 

J -H CXi CD 



CD p. * 01 

o cm tr o 

•h a> <p c 

0) g m a) 

-H -H +-> 3 

O ro CP 5* 



O CD 

>t fO 

m e 

C* CO 



CTl (1) 
LO CO 



J3 — ro 

CP Co C 

c cn a) 

— . -h g 

>,TJ O 

H O O 

4-> CJ .-H 



cn m -h -H 

CTl O M M-t 



CTi ON 
CM CM 
LO LO 
Eh PS OS 



a, cj 

a a 

CO TJ 



•» o 



CM (Hj tC -H 



OS l-H i 



•<=?; 




CO •• 
-C •• OS 



4-» > 
(fl -H 
S -M 



cm a u — ps 



I "I 




O >iO >tCM >, 

\ cm or- cpvd cp 

d CM O LO O U~) O 

O i— i <— I t-H ~H ro — I 

-H - O ■ O • O 

+j ■ g ■ g ■ e 

ro i-t o cm o oo O 

y cm xs, ^ ^5 

O o ro 



• oooo to S 



CM CO 
O I 
t-H CO 



> CM i— < 



i3 

J ro a> 
< O o CO 

o +j eu 



g 2 j a a 



TJ O 
>i C -H 

TJ O CP 

nj o 

O O 

-H J=! * -H 
4-> <*> ^ 

O O ^X> 
O CD 
C w * JC 

o a o e-i 

E O X 



O O CO CP 

-H )-l C C 

-P O 0J 

>» © -H CP 

' o a) cp 

o m a) n) 

O +J -H 

O en co CI, 

1 — i J o o 

CD O Xi co 

>,J3 E- O 



CO 4-> 
OH <D 



■H S & 
cn ro 



+J *C 4-J I 

CX C f0 ID 

o. >, oj o e 

o XI X B (-« 4-) 

Ch Eh & O 



CJ -H C CD 

-H CD -H ^r! 

4J +J CD +J 

>i O +J 

U U O O 

O CL, M +J 

H J M OJ 



, +j ^| cn-H 



CO r-i H t-( ^-t 



oo i — i OS < 

co U 

CO CO t3 

D D hs ( 

> ' 

CM CM t-H 

OS CTl _ 



<Z> LO C S rH 



m ffl ai cj j: 4J u 



Q) CJ ro 

• CO cq ro -H ■ 

CP B 3 B 

CO CO CD 

'H CO fl) (TJ r^i ' 

a o i - 

CL B X! CD . 

2 o >, U H 

e l, n) 

-C S co co 



d ii a ii d ii cm 

O (U O Q) O CD t-H 
-H 4-> -H +J -H +J ro I 

>i o o Cn o a> 

(Diuasiaiiico' 

tc;os-^os*^os^*c 



i o o 



>H EH I 

u u 
3 o t-D 



-H CO -*-H 

(H cn pq +j 

CO Q O 

co co Q) 

c: hH cli +j 

> rd dm I O _ 

' U S a Q T3 



>H 3 ( 

co CD 1 



S 15 

-W O CJ CO CD 

H U CO -H C 

fl) X -H J3 CD 

"0 O Q CP 



-H ^ ^ ro C Q -H 

cl-h eu e en a) -h 



CO G _ 

a* aj f3 

U TJ f-i 

JQ -H Mh 



cd o x; co 

+J 

3 CD «V 

CD >i O cm 

-H S +J CO 



OS 
Q) O 



c ta o o 



-P h o o 



x a ex. 
C) 6 6 



CTi o CD 



» i — I • — I it£ i— I 



1 



. . _ J H ON 

ta h a I w h 

■» I E-» E-i -a* I 

> ^ CM i— I <^ PC 

^ ^ u i c c ^ a 

co co to > nJnje^sJ 

O) CM I »-3 ~* — ' 




>i eg 



^ CO 



8-S 

n — c£ 
rt •- en 

"dj — w 



> u — oc 



PS M — c 





> 0 CD 

o o cd 

T) (0 r- ■ 



o <u 

re U 
E -M 



J2-§ 
.3 

CO PS 



"O Q 

t-i — o5 

a — s 



r- i— < -- PS 

Csl T3 — Q 

^ » a; 

^3 gj •■ o 

O CD > 05 



13 — Q 

0) - Q 
8." 7 

3-S 




X! - PS 
CD — W 



V-t — cd 
M — Pi 



co^QUjCiSrtli-ipelose-'E-'cnOOOOU! 




•3 ~a 



CL •■ CO .. (-« 



-O —I Du — 



■a ..a n-i 



■a 



a, co u — pa 



! = 2 2- 



> — e-> a 
i co tr* 



i >i a a 

) o o 
a, o o 



o> o 

-5 S 



O 3 

n «4-i 
>1 



CM 0 CD 
y "H £ 
O CO 4-> 



O 25 U C C 



H — D3 
CO ** CXi 
CO CO 




S3 



X> < — I 

5-8. 



0) ( 

o to a < 

to • — i a) ■'■ 
> a» co 

•H C < 
4-> td <C 7 
O 25 - 

<TJ Q 4 

a. 
c: a, a> 
CD j= 
turn 4-» 



-* i v v v > — ' 

CO CS -H 4-> CM 

o (D J3 ao 

> ■< 5 -H CD ^ 



. t ^ - ffl -H 
£ CO ^ 

W M V CM CO I 

— ig w u> ai c 

U o O -H 

CD C "O 

_ * r-t £3 CD -H 

OO CO CD -M 



ro CP U 
— t -H 
CL) Du CO 



° 

>itn cd 

H <N U 

O VO G 

ao cd 

CD & 1 

J* <D 

-H CO 



CO 




-H CD 

> -O co 
to CD 

4J T3 <0 

a, o 

t) U TJ 



>i CO 



<J\ CD 
cni CO 
< — ' c 



a 
cr 



'3 » 

< o < — t 



8.3 % 



O O O - 



G W O S -H 

O H O H 

O-H d +J 

t0 > D CO CO 



O -H - 
-P C 

C -H r 



H£ Bo 

U U -H T3 • 

4-> o a. 

co o a m 

cd +-> to CL tr> 

S d a 

c CD o 



I 4-> TJ 

i to 4-i CD 

> i— I o > 

I p M 

: a ■ cd 



2g 



CD tn 

< -h 



co O O C r~- 



O H > CD 



s 

Si! 



H H -H O O CI 



> 

ffl c a> y 

> -H Di I 




CD -H 
H CD 



CD < — I 
CO 

(0 3 tP 

M +J D 

-H (0 M 

mh 25 -O 



•8 



c o 



;3' 



co in Ui - 

ro O as 
m m 

^I" CO CO C 

h D 2 3 



i en H n) 

< t-H U -H 

) ro O -M 

) n i m 



c <: h o o i 

CD ( 0> CT\ CT> i 

•h ^> <ji en oi : 

fXO ^1 

(0 CM L I I ' 

i CO lO h-I 25 25 

ro p B B : 

o m n B i 

■ Br* l l li 

O co en co oo ! 

3; p o o o • 



1 Cl> Cu Oj Qj cu cu 



CO i— I i— I 



CD T3 



t 0 -a 



c h a Q) - 

o -h a, +j u co 

O (0 m d 

CO O >i4-> —I J< l-l 

-H J3 d) CP -H 

■H -H T3 O C 

4-> 4-> J) -H U U ffl 

(0 (0 X> 4J -H 

CX CX O a co i-i 

0) CD O CD -H O -H 

jC * C > 4-> *+-< 4-> 

a) ci) c -h 3 

. co -h +j "O a. 

en o cd © fd co a) 

4-> C t-t CD CX co J3 

C co aJ co X CD 2 

O *H CX 4-> JS O 

O co n) ->a» 



O go u-i o*J 



CT 1 -H CX<=> 



a 



as a a a ■ 



CD CD CM -h xi 

X5 CO I 4~> CO -P 



cn co > ID (Q 



h o CX O 

cn >-< ro 
cn ^ O O X> 



3 &g 

n a) 
co 4= 



. . c 4-> 

m ni u •» 

C -H H 0> 

ro .u t— 

CD 4-> < — I 

11 U C 

_ XI >i o 
^ -H -H 



+J O +J CD 

aara o 
a a 



3 CO CD -H •— ( 

-- i x: x: o 



(X CD 



O CD 



4-> J= 
0) U 

as 4-> 

O co 
-H 
S3 



■ CX 

CD 

co ,c 



O 4-> 



co T3 > -P C 

r— CD ■ — I -H O 

T CO O 0 

H 3 CI (0 ^ 

o ^ ex o 
a> cd j3 

T) O C -C 
C 4-> O 



Si 



CO 4-> O 

v CD CO 

> 4-* <0 CO 

CO CD CD 



fl) 

4J U 

B O GO 
O >-i -H 

C 4J 

x) o co 



CD O 
CO 

CD CO 

S 8 

. a, c 

(t) CD 

& 

' CD 

ex co 



•H O >i 
-C — I 
* co o 

xj a. 

c CO 
O -H O 
•H 00 *H 
4-> C C ' 
COO 
(DOC 1 
t> -H 

•H XI 



CX 1 CO CD 

cx xx 

C CP 4-> 



CO J* X) p 



O —t 3 -H 



CD 4-* C O 



e (D-14J u 



-H (3 

4-) 

CX < 
>iXJ 



XJ CD -H 4-> 

-h n -m « 



•H H fl) - >i (D >T3 Q) 
4J «w T3 «5 J3 +J H CD CX 



3 co CD CD 

—i m o p x: ' 

O CXXJ (D O H H 



ro C CO 3 Cl. 



' >■ CQ i— ( i — I 



O -P -H C 



) *-o ko 5s cd o h pj c; 
t«-irH<xJ e—io<2: 

CMfN b a* <— i o z e < 
i > i i t : 

<— <<— ir-c_>-HOroo-Mao: 



4-> t-H 

(B O Ol 
4-> B 



O co 6 

4J CD O 

Xt J-t 
T3H>w 

. _ - CD 4J 

ex a co cx co cxtj 



CD Xf 
U -H ' 
P 4-> 



O © CX 

a e « ■ - 

C -H 
5-i ro 0 co < 
CD -H CP O 
4= > — I a cr» 

4-) 4-> tT>[— 
O-^ C (OH 

s-s 

-H XI 



» CO CD >i O 



H CX-3 CX 



CD 



- CD 
CX co 



5 s 



;£ cxi 



CO Q) 
-H -C - 



Lxj o.e 



M J) O & 



a cd 

4-> JC 



"SxT 



-h -h 



3 - 



C C 



COO -H f 



c <=> o o c 

rt) cn ^ CD 

co t-h e s cx 

CO 



ooin^coovoifio 

COOOONHOJCNntN- 
CM CM M CN f*1 < 



O e 

U CO 

CX -H 

si 

CQ CO 
^ >^ 
P X) 



X) 

-H CO 

o o 

TO -H 



CM 

(X 

CX 6 



4-> 

ro O 

Kg x: — - 



Q) CD -j. 

_ „„H-H< 

CO I I I I I I I I (O^O (0CO co o an < 
' iffiflS-H CD U C 

llihOOO a>i HIHTJ (1)H 



i — t r~- c~~ < 
cn en lo o (X 



1 

s 

g -- 4 
S >i 4-> 

o ci o 

X X, < 



< co cn cn cn cn cn cn cti cn cn cn ^ocj 



cn co f* r** ( — • I — ■ oo cxi 
co co co co co co co co 
cn cn cn cn cn cn cti cn 



co co . 
co co 
cn cn 



-H O Z C 



1 



CD CQ 
J (0 ro " 



I I I J 



I 



CD C >i c 
l-i CD S 
3 3 f3 J 



U U O > U 

) I I t I I I I 
(NixunHOOHino 

CMHHNHHOiH 



3>h - 
< : 



> *C -H 



b o 

CD •— I 

4-> O 

CQ CO 

co Q 



CD CD P C 

• ro co fcr 
S 'dLB to 



>« ro — ^ 



4-> > —i 



1 



r-H C 4-» 



4J E- 



CD — W 
J-i — Q5 

i s 

i S 

M — P3 

CD -- Q 
l-t — OS 



2L ^1 



- o 

CD CX 
- — . X) 
>i-H 
J-l 4J T3 

4-* CX CD 

a cu to 

CD CX^P 

4-) T 



O 

32 



4-> cn CX 



- -H -H 
" CO 4-> 



: co i— < 

cn cn 
» cn cn 



CD c 



_ _ XJ i — ( ! 
h co go p (=s « CX! -HOi 
oo b to to tr> +-> 4-»oi 

CM CM I CO CO CO a >i CXlO 
ro ro r- H H H >iCD CD CD < 




rH CJ 



■ in co — c 



T3 -H 

CD (1) 



+J JZ 

s: ■ • 



m t-i 



o« — cl, * — : 



— > u C 

t-H a — c 

Pu i — I ? 

Pli CQ C 

iJ M C 



= §3 



t-4 ca — co 



• U-> tr> ■■ co d) c 
> co — co < — i < 



• — I ** i — i g 



-H pd 

H U CO 
« -H 
X H CO 



mod 
oh ra 

CO CQ 

O CQ OS 

e cu o 

O H Cl, 



A 3 



— - mh a 



< T3 03 T3 
' O (D U 

U go <TJ 
CX.-H +J 
) T( ffl - 
* A) U • 
i G X 

< IU XI I 
fcn <D Q) 



O >J3 
-H 

4-» r- 



O rH tl] 

Ov Oi o 
"TOO U 



o o o: i — i ^ c 

H CO OO IL H H - 



I OS OsJ 



ffl — < M 6 >i CO 



X S X ^ O 



<MCN H H ^ 

I o*i o> a> cr* (jjj 

(T) LO CTi ^ o^i cy> pq 

OM r— I t-H H t-H 

OO I I t I « 

|j <=> > >H >H O 

Cr>og o < ^ ^ 

•M <^> I I I i n, 

* o **o oi us* cr> cQ 

CM CM CM CM 




+h -th a 
a) h a 



SB 4J 
O CO 



> )-l OS 



O H Q 
O J-i — OS 




OS d;h H H 



i i i t i 



i i i i i 



i i i i i 



.(D0(l)(DDG){l)(D(D0<D(lJa)ffla)(Dll)Q)4)(DQ)a)a)fl)(!)(l)O(DOO)a)www* 

:Hr*CNN*HH^'q'H^I l CTi0J0>0^0\Oiir)iDfl , 00Moy5^r*t^'J'[ y )( r )lDlDl^H vx> 

:mwcNiNntfiinoovoTHochrOrOr*>^aiaNOf r )co^iHHH^rcNHrt , *^P*'-(o 



SS»5< 



' os ps 
i o o 

EH EH 
I o o 

: < < 

» Ew Eu 



I Ci3 EH ( 

EH U : 

O ffi t 

os eh t 

, CM O ► 



2 mm 

«ou 

EH CO CO 

u a a 

t-n o o 

H C_) O 

cd t-i 

H U W U U 

O Eh I 55 a 

OS O Ed I — i h 

Dj OS i-3 O O 

>< ^ 33 ^3 ^ 

iH CM Ed Cm Cm 

OS Ed En to co 



CO CO 1 

O 

* CM CO 

O hh U 

OS EH EH 

Cm Ed O 

ffi OS 

"=5* EH Cu 
CO o 

P ><0 
H I n 



Ed n 

Cm Ed 

I I 

W OS 



a z - a q 

)-H n f— « Ed 

S<: x < vX o 

I I Z Q h 2 

Cd O w u o S 

hUEh^OjU 

cc ho J CO 

Cd OS OS O CM I — i 

CO EH Cm Cm Cd Q 



O CM Ed 
55 - ' — 

I— I CM 



^ ^ Ed 

Cm rtj — 
CO O 



= p W ^ 55 eh J cjcm 
c^inSo2toW5533Cd 

lElM LO IT) «s3» cm |ld >h 






i-i Cd EH O PS >> Cd 

EH EH Cd Z O 3C EH 

O O S h h O O 

< PS eh u co OS 

h ft O h 2 U 

BO. k)2 h 

CM >h cm 05 OS cm 

CJJ Cd =C CO EH EH Cd 



>h Ed 

X EH 

O O 

□S oS 

U Pm 



*! Ed 



ijyosooooooSasWftpdi-Hr-tS3: 

>OS>EHcncoEH>^cocoEHX>>Q><:?H 



I I la, lo ( a ( t 

j *~H i-H i-H [LO I [r- o 
ICMCMCMXSEHCMOOri; 




- r-- r- r- r— r~- t 



I^CNCNCNCVJHHH^^^rHrHrHHTHrHHrHiHHHrHHHHH^ 



: 

i i 



l<=> o o . . 

um !a Dm 

EH CO | 1 I 

EH Cm Pm O O O 




I I 



M *H t-H 
CD Ed - 

co co 

CD 4-1 U 
PS O -H 
+J 

cp >■ o 

C +J £3 

-H -H d) 
4-> CO (J 
3 M -H 

a id h 

O-H 0 



OH 

^ -H 
— . M 
Q O 4J 

r-< CO 

-H 

<N 4-1 Q 



o o 

OS o 



c a 



O 
CO 



rH CD 



O M CO 
-H 

>i CD TJ 



CO CD 

— I +J J3 



Cm O 



O H H H 





c o 

O (J 






-H to 
-H O 


8 


CD 


H CD 


c 

CD 


TitJ 


CJ M— 1 
CO U 
<U <D 
Q Pm 


& 
CD 
to 



CDCDCDCDCDCDCDCDCDCD 
o^orHNoooonooro 

OC~*OJVOOOlOLT)CMCOi— ( 



PS EH 

a ■ £5 

Cm CD i — I 
- _ ^ ^ ^ 3 o 
h S j J j o; n 

O Cij — 'U U U I J 

HUH u_i i—i 

Ed W Cd hh i-h 

2 En U H J ^ 

O t-^ O < 

PS OS EH OS S S 

g Pm EH Cm co CO 




; cc to 





o 


Et co 


CO 


in vo 
















H 


CD >i 


Q 
















r— 




























-G 


VD CM 




in 






oo 


in 


lT> 




o c 


+J 


CO oo 


o 










oo 








CP 


CM CO 


I— 1 


CO 




VX> 




i-H 




C 


c 


c 




I— 1 












in 


CD 




















an 


th 




>1 






in 


i— < 


r~ 


c— 


VO 






CD 


)H O 


















CO 
-H 


CD > 
+J -H 


CD +J 


r- ro 


ro 


CO 


CO 


CM 


CM 


CM 






ro M 


o s 




















s-s 


















d 






















z 


CP 


CD 


t — CM 


o> 




in 


in 


U"> 


t-H 






GO 




CM 


ro 


CM 




in 


in 


in 






d) -h 


o 


in ro 


ro 


ro 


CM 


CM 


CM 


CM 


CO 




H 


u 
















u 


CD 


O TJ 


CO 
















-H 


H 


U C 


















+J 


Cm 


co ro 



















§ D D 

td 5 m 



CO < O I 

EH Cm td 

tH O >h OS 

D O n< Cm 



Ed ■ 



psagoH&osi/i^o 

Q.g OS O XXQD UI, 

Ire Q 33 I I lo I 
Oil fr- t~~ r~ 35 ro lo 
EH Cm O Oh t > — t i — i cor- 
rtlQEHQDDDiNJcS 
CmPScooSpSpSQSEh>hco 



ro i— t i— < r— r— 



O r-t 



* •— i « — * 



— 3 CP — U -H 



— to (0 



>- <-H 



^=3 

= | W-i 

*- I— 1 t- 

.-3 

-3 m. c 

►-5 +J — E 



— W X» — t 



> .. I-H kl C 



3 :: S ^ - 



— O +J — 

— 3C U 



= 5 s 



— 5 > ■- f-i 



a- 
*> - 



J -V •■ C 

>h M_i CL C 

- O CL — Cu -h 



• )-i (TJ — * 
r— Ot « — * 



4 — E «J 



a- 

&■ 
rt ■ 

a 



1 — 3 ■ 



i — 3 xj — q > 



■ — I — J XI 



hh CP — O -p — Q ^ — 



x> — a en — c_? > 



I CO — : 



— J —- 1 t— i >,— £ 



i — 5 E3 - 
! — S V- 



-H — t-f -C — : 



^ — 3 cx- 



> PJ Q) — C 

• — Pm .V C 

: — z 4J — e 



VM ^ 



^ = 3 



>,— >- cr 



— < — »-3 > — : 



— 05 > — : 



1 — w 'b — 



1 l-H 4-> 



1 — co >s — - 



tn — (J i — I 



c — S5 

-H l-t • — I — t-^ 0J — c 



CX — > aj > * 

d *■ 3 o — c 

&— O 03 — * 

fO •* E-< —I — h 



CP CJ3 > 



j — a. — c 



— S —1 — 3 xi -■ c 



H — OS -H — i-t 



P — O J3 



S-S 



P — CJ H — ► 

■ •* i-P CQ t 



CL — 04 



-a 



I J (31 O 



>.. _l )h OS CO CO 



— E- 
W < 

< CU 

a & 



to t-3 »-J i-P 

sag 



CT\ CT» CTl 2 

CTt 0% HH CQ 
H H H [1] O 



J 



K,H O < 05 OS 
|VD Sa g S O* O 
Cm co 1 l t 

Q r-H ^-1 «-! t-H Q Q 

HBj^ooopCOS 



U Q U H H U ! 
Kl H <; Q Q Q Q 1 



- • O - 



CM CM OJ O) • 



b b Cu 
EJ PJ Cd 

05 05 os 



Pm -a t 
w do 1 

05 E-h [ 



2 z; 2 

I— (I— I h II— I H If— It— II— ( 

.. . . _ _ _ . _ _ _ _ _ HhHEHhEHHBUrilrt; 



«— 1 no 



I iJ iJ J i-3 t 
JB it— it— I»-Ht— if— it— 1 t 1— ll 



, 1 t— 1 t— 1 




OE-E-E-'E-hE-«E-E-E-'E-E-iE-E-i 
PSOOOOOOOOOOOO 



difsioo^crororooiCMcooot-ro 



oovDrorOrOcocsjvDcoc — 



, /\ a , 

oooooooo_, n _ 

DuOjOiP^CUCUP-tCuOSUOSl 



i— 1 (n ro ro » 1- 1 cm n 1- 1 in n ^ 00 00 



ui»fOO)oaoincoHr*nnvfi^< 




E~«E-iE-'E-iE-'E-«e-«E-«EHE-»e-ii-« 



QQQQQQQQ£- , E- , E-<E-iE-iE-"CJ 

^OOOOOOOJi-^t-^'-a'-^'-^tJ 
mmcfimconcQthbituCuljbCfaD 

oouoooooooouooco 



l-l CO 
O VD 



\o r- w-k ^-t h «-h 



1 — I 3 -«H 



cr — o cr * 



.. t-t a) - 



nj t-i -<-h ** t 

cp— 8 «— 1 — : 



•— I 13 +-> ~H 

> 0) 

«•» M TJ 

^ CM CO S> 



-H — l-t > — 

cr— o a) 
nj — < — 



x> — p ^ — t 



4J — E-h U — C 



— t-t c •* 



i — «-J XJ 




aj cr P h 



— CO >l 



— rtj 4J 



— g CP ■ 



— 2 cp — u 



— E-. W — 2 



1 V* -P 

» — u 3: 



_ — tad Cp EC 

cr 1 co — co 

J* — faiS 1 — I — J 



»-H CM i-H 



3-1 



E-< VD 

— . < O CO I 

f U (O r- i 

CTi Q CJ> CT\ | 

» M O H i 



1 



i o ci 

I PS CM 



<C p O 

t-^ ° s 

Q W m 

U UO •» 

H CQ D U 
E-. D 



i CO 



I CQ 



CM 

• CM 
OS CO 



O 
55 

Q W 

55 O 

CQ § 

I O 

Q CO 



■- t-H 4-> fa] 



CO H * 

0) — E 



CO •- U H OS 

■- cj X) — q 

I 33 H — PS 



co co 



• W X) — Q 



• O T3 — O 

CO J-< — DS 

CJ "O — O 



CD •» I t 

a: cm a i 

I^T Dm I 

a* o> i 

Q - 

h a oj o ( 



1 *-H t * UX • 

— . CO c 

■ - -co D < 

1 _q _q cm o c 

; OS OS J — - E 

— co : 

\ i j— f D 

> en a> H Ok 

*rH^U O E 




T3 ^-t U — C 



5 £ 



I — C3 W 
I — OS t> 



co — co "D 




Q HH t-t CM 

A CO A CO A A 

Oj I CO I CO I I 

§ <C S to z < <C 



E-i cJ^OMnoint^^'! 

QQoao • Q u<m n h h in m ( 

- - J OS PS o u] p 



a3 



Hi/iHi/iomr- 



55 UOOOUOO 

OOHH J J J J 

oooooooou 

OQOOOOOOCO 



3 s 



) — CO TJ 



_C 1—1 




9 

P 



U"> CD U"> 
g WWW 



DUO 
33 H OS 

1 CO CO D f 



< 

55 



OS OS CO 

iii 

DWO 

SCO OS 

- CO EH CO 



UUOOQSQSOSPSOSOSOSPS 





S3 -P 
O CO 



-p > 
m -h 

S3 +J 
> 

lo CD 



i-B 



5 o 
u. o 



OS I I It 

r- Q fO O O CQ . 

D D u : 

i— <: < tt, < 





U r-l Cfl 

<C ■ y- < 
Ob - tr! 


HELM 
METAS 


s as.. 

O CO 2 


Si" 

t-H E-i 


OS O 

fa a: jh 
w m j u 


O 

o eg 


o CO o u iz 
zco m u 5 

(3 OO Ed Lu 


DR0< 
EUK/ 


Dm u - 

r-QCN 2 J t 

h Wo 2 o- 

— co ad sa i 




:_s "8. 



1 3 -5 

1 >H tJ 



IpSOOUOOOO 



: ^ 



I s 




- i-H m ■ 



4J X 
nj u 
33 



O Q) M — ( 
+-> > XJ — t 



o — : 



3 3 



— OS 
CO 



§ H W 



1 
3 



32 oo 



PS PS I 



2 OO CO On Z 
35 i— ( i-h i-H i—3 

^ S ^ o o m < 

In D D (3 S 
r- kC < t« Co 

« — ' OO I I I 
D O «— t i— < t-H »— t 

hofio<ooop 




Z Q P P 
CO DC Ul W 



U O Q Q Q { 



i— I ON i— ) i— I 



CM CO 



Oj CJ u 

E3 =i 5= 
S S w 



3 -3 



> < 

II 

sr.. 3 

+J ■ ■ CO 
4-1 — E- 



,-t A ,-H 



1 




i a. 



U Q) 
(0 U 



4-> > CO C 

32 +J co — t 



CO 



0> < 



( — as m 



to •• rfj 



; — -o 



CO — CO 
CO CO 



EH Q 
<C CM 



U E-« 
» O 



S^ 1 



rtj * ~ ~OS 

O HHHft 

U U U Oj 

I 

u - ) u™> lO W 

CT> 0\ 0> O 
W W » H 
fa] i~H i— I *— 1 £-t 

S,vo Lub C>4< 

CM <Z> i— I i-H t— I U CM 
< E-" O O O O O E-» 




XI i— I 

s-s 

CM C 



JS TO 
U CJ 

4-1 



O H — OS 



l-i — OS 0J — U 



Q U — OS 



~2 

w «< =e 

E-i Q O 
< CM 

o & a 

Cm l-t 

D s ^ 

CJ HI ■ 

O E— 1 CO 

as < u 

D OO 

Q Z Pm 
Q U S 

w w 3 z 

EH t-H 

< E-i E-< CiJ 

W to to E-h 

PS »cd O 

u 3 3 a; 



J J J - 

Cd fa] td C3 

OS OS OS r- 



^* ^ ^ 

3 i-h «— t «— i E-" * 

< I I I W co 

0> U CO ffl B) 2 I * 

|co U U p H oo 

ro ro tu (jm B O U 

CO T I I I Ou 0"» 

J H rH rH >H O 
^^QjOOOIUj 





^ rc <*o 
a, o vo 

— i-t 



33 +-> 



W — OS 

-a — a 
n — cjS 
-a — a 



u 0) j-i — as 



-- Q 




— i No D 
- 4 m < 

I ^> t 

CM CM t— I 



O CU 

to o 



GQQChOQQCJCO 



<3 Cm 
Q D 

D Z 

*2 

is 

a 21 
u CO S 

to 

333 



o> o> cr> ^z; 

'O' o> o> o> i — | 

j-H H rH rH U 

> — I I ) E-< 

*-h c« co Z Z E-i o 

ffi.oo 5 □ U K 

Ir- b b o 

CM WD ( | | 

tj rO ^1 rH CM 

E-i Cm CD <=><=> 




I— I 

a 



CO t-H r- Cm 3 

o > ^ o 2 

Z CM ^ CD H 

■ — 1 co cm 



CO 



C/1 



Dm CO 



> O U Z 



S I— I r- CM Eh t 
*T t-H O f 
_ I- U) H (U I 
CO X CO Cm Cm * 
w P co 
w to '» •- >~< ( 



0) a) 

M "O 



+J O M - 



■- k-H I 



■9 



u o 

— E-i CC 

u < 

E~| Q O 
< Cm 

a D z 

£3 Z 

O OO 

U »-t - 

C_> E-* cm 

§ E-t %r 

!=> C> t 

o z tu 

Q u 5 

to co 3: z 



U U W cJi 

Cd Cm Cm CM 



-«3< *T t< ► 

im <^ Ol Oi (J ( 

Ed w on o\ h ( 

Q i—i «— * »— h E-* • » 

<C I I I Un : 

CM O CO CQ CD z • ( 

t-h |M S 5 H (N ( 

rO Du Cu b o u : 



P- Jm —I f-t 



IT) « 



f 



9 E - 

Cm 00 

Dm t-t 
Cm 

u a co 

CJ> II 

Z Z r- 

E3 ho 

- CO « On 



£3 

mm Cm 

CQ O 



5 w 

< CO 
CQ Cu 

r 8 

fcM 

z 22 

o „ 

co >-l 

Pm W 

Q Z 

§1 



o z 

§8 

O OS 

CO D 

Z CQ 
►— < 



3£ 



; t-H rtj Q Q Q Q t 



1 § Cm Cm 




O 01 



HN 



r—4 O CD 



CO <1 



W H OO « U3 
< X CM Q O 

h-3 w m 25 



CO — CO 



2-S 



H — OS 
ro q 
cr -• 05 

Q> ■• Q 

'aJ — £j 
m — ce 
cr -* a 

H — 05 



1 c3 B* • 



H ^ -H 



■1=1 



-a — a 



.-I ,-t ON 




' £ 5 5 

1 CO CO to 



£ £ 23 

CO CO CO 



i-5 CO I— I »— I I— I 



uuou 
z 2 a 

HH 

Q Q Q 

. . S5 2 !S O 

><>HHHHHHOO 

iJJmcQpQtumrao 
0 ' ' 1 i 1 I ^ 

*C tfj < 



i i i 



§ § §2 



0) <D 

m -g 



S3 4J 



- -6 



rocMVocsiLor— cm vo n 



LD'«3 , i-(LOOOr~-CTi 

c«j to o*i vo o r— 00 

<— t 1— 1 cm ro m *r t~- 



l-H l-H t-H I— I (-H t— I H Q 

If If i f !!§ 



l-t M C 



-C CO n — c 



E-i — I I I 

tn co > — i z 2 j 

ro v ^3 b 

frn a aooo 



ttUUUUUQQOQ! 



: ' « 1 ' ' * 1 * ' ' ■ 1 ■ 1 ' ' • * 1 - — ' , >— ' ' - ' *— ^ ' ^— ' ^— ' ^— ' ^—^ v— ' / ' ' / w w-* ' ^— i- 'w 

■ t i i i i t t i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i 
(Dfl)a)Q)(i)a)©0a)(i)a)flj(ua)a)a)(i)(Da)a)(i)(D(D(D(])(i)a}(Da)(i)(D(U(D0(i)a)Q)O0 
.HUit^r-r-r-r-r-^uioro^aioo^^Mr^r-r-i^r-i^r-r^aoHroaorooooococornroro 
; n o w f) fi co nncMcotf^ooooncoo vo vo c- i — m m lo in id id rn in p* n co *-h »— t i t— i r— *t 

inNrsooooooroooinHuiHiHnwwHHfsivBvDcoeoeoaoajoovinooHHwtNNCNNforn 



4_> 4-> 4J 4-> C H ^ 
O O O O -H u m 



a ro as 
-h L> to 
CD 



I 



(-it-if-tCDPCD-CMC-H 



r-~ r-~ o nJ 



: CL CL CL CL +j G 

: 

■ ro o 

: o r- 



4-> &i 

-P c 

a™ 



G 4-> 
•H C G 

o c 4-> 



CM N (M 

D D D X! 



* -h -h e 

n O O X! . 



I 4-> -H ffl <D O G 



O 3 .G 0) 



H M M -H C/3 U -H J-t — f I I ( 
O O O K -H <U O O 
4J-P-P I |i4-l4J4->— ICGGC 



U U O CD 



^ m a a ( 



ft c d o m 



■H -H i — I -p C 



4-» -H I 
3 CD 

O -H 

i m o 



CM Pm ' — I « H -P Cu 



tp *o 

a I ro 



, cd cd cd <d 



O -H O -H -H 



a c c en o 1 



o o o o -h a. 4 



u 4-> o 



(T( (TJ +J -H 



i — I H -H O < 
ZD tD U r— I 



WO 
> CD t-H d> 

- r- £d l*» 



S • — I H N O U O (T) 



■H -H H U CD O -H 



a a a a on p 1-1 



_> 1 — 1 w 
> o ^ 



■ — t < — ( ' — I 

CL CL, Cl, - 

co go co in 



■ *J" ■> 

U) VD \ 

) CM CM CM C 

i OS OS OS [ 
LCl.Cl.Q-iC 



CL ra cl o o 
-p cm cd ^3 x; 

■ O ^> ro . — I lT> O O 

I Cl CM cJ U LO -H -H 

i >iC_> O 3 CO M H 

, -C CS3 CO C OS +J +J 



. O T3 $ +J co 

u c ■ 



CL.-H O 
X) H 
ro ( Q) 
pm <d > 

OS 55 C 
O Q CD 



CD CJ 

<-i CD 
X CT 1 



lui^^oo^Hi^inp^inroot^NOO^ooocNCO^^cftHr^coHCftiNa^aoHrtCftoco^oo 

:NHn^COrtOCN^Ch(r)r»H(Nn^LnC»O^C^rO^OCN{\OinCOC^l/1C>J» 

!hOiOO(NON0MN100»OHOWO(NOWVDC«(£OW CftOOOOWOO , i<JiOO^> CTv VD CM CT* 
I 1 — I < — I < — • 1 — > 1— < i— • ' — I i— < r— I * — I t— 4 f— < t-H *-H <— I 1 — I I— < «— I 

:oHCOrHt^co^[^roro^roro^c*iCN)in^or^cNH^rHrHrHiHcnrtrooo»c^ 

■iH'<3 , ror f )'3'^r , ^i"3 , ( r )U)'q""3't--<N'5 , "5'Q''<3 , rn, — i^cN^csrstCNCN^cN^rorotnLncNitN'tj'^Hin 
: i-h t - i i-H t — i 

:rnrocNicNtcN]c^cNic^c^c^r>ic>j<>Jc^ 

:oinoininininino\incNia)r-^cNiojoeo*c<N(NHHrtHHH^Mw»cfir'r-r-^y>inio 
.ocMOininininm co <Noo*wo>oio\aiooooraoooooo 00 wcoooi^t^r^^fl^kflnJVDWvcujvo 

.fOMfSlCNC^(Nr^(NCN(NO)HtH^HrH^rHrHrHrHiHrHrHr4THrWrHrHiHHHrHH 



■ [ — 00 a> O H (N ( 



4-> GO 



a) 0 

H +J 
(X O 



CD W ^ CM Cft 

CD O |«-n G 

•— I G t 1 D 

00 XI nJ nJ u 00 

vc n) h g 0) 1 

XI 0j M Q c— -a- 

ro O S O I CM co 
CO V-l 



CL M 



a i 

CD CD 
CP CO 



O LO 

cj r- 
co — 

LO 

CJ 

^ CO 



+J T3 

(TJ CD OO 

CL H LO 

-H co 

Oj 3 CO 

H CTin 



G ■ — l 

CD CD 

XJ co m 

>i ro ^1 C 

H il) H 

C «t*s CM -H 4-> 



ON CO -H Q 



CL 



»-3 >-< t 

tz> as > 

CO E-< i 




". — . I- 



05 O -H 

-P 

ey >i CD 
G +-> C 
-H -H CD 
CO CJJ 

CL CD ■ — I 

6 > 

O -H CD 

O C 4-1 

OD C 



-cm XI 

CO CM 

C H (0 



-9 3 



■3 - 



+J <-H 4-» 



GGGGGCG>> 



CCGGGGCCCGGG 



rH t-( CO 



4J O U 



m P 



4J W 
I t-H 

! 0) OS 



55 



O O CM CM CM CM 

+ + I I I I 

d) Q) CD 0) CD CD 

CD O CM CM CM CO 

O O CO CO CO CM 

o o intn in h 



ft n) 41 Ci. 

CL 6 C 

CI) I O 4 

C G O c 

f0 -H G O 4 

)-« CD -H +-> i 

Xl 4-J CD CO ( 

H O +J-H ( 

cd n o ( 

e cl p ( 

CL t— 1 *■ 

cd a) ( 

• — I G Q 1 — 1 ( 
XI CO OS 

n( ^ - ■ 



I fl) to ■ 
» 6 G nJ 



CO CTi CM O CM CM 
CD t — I CO ^ OO , — I 
1— < t — ■ CO 1— < «— < 
CO CD CD CO C3 O 

roororo 

rtj to co rtl rtj 

CM CM CM CM CM O 
t— I i—l 

w> w o cm m m 

CO CM CO CO CM r- 
CM CM CO ro CO CO 



■ r-i co co cd in 
• co ro co co ro 



CD U CD CD 



P O-i co rO 



) CM CM CM CM CM 

cm r* cm 
to rO ro ro ro CO 



<— < cm 00 m co 



■ml- 



CO r-i r-i r— 



O rH r-» 



ON rH t-H ,-H ,-, 



3-S "2- 




3 = 3 
■- > 
-H I— I 

a — cm 



• — i — pi 



3 



s 2 



j — on cr- 



- 2 K_S 



■- P5 TO — CO 
— to "O £j 



> •• K-H CO — L 

> Q co — c 
I PJ P ■■ 

i P} CO C 

i — i-J CP — C 

■ •* cc cr t. 

) J > t 

j — u, & t 



1 — I <D CO 



E3 -P 



<U G 

O §> 

H CP 

Xi co 

-H 

CO ct) 



O - O P O 

u tx> m 0) p 



3 



TO 3 
O &• 



CD § < 



a* o -P (D cr> 

M M g H W 

CL H) (0 ON rH 

0) o |h a 

c c — i i cd 

On (0 (0 (1) CO ON 

i-H p i — I 6 CD 1 *-H 

' — * -Q co mwoih 

e g o i o«) 

O (U "+J O CD 

to E ro en 



> a 

CD «=r 
X! rH 

-P t-H 



CJ CP— - 

C ON 
■»HOO 

ON 



■ -H _CL) O 



«—t C Q5 P 
rH «J • 3 
<£> »T> -P 



a) x> i-h 

' Si: 



>H Cd 

D OS J 

t/1 H H 

" 3 !r< 



CO E-» 
PS 

o a 




< ce; 



-P rtj > — ' 



iu> il O 

o to +j, a, 
c | 
a d) cq 

p < — i cu 

CU CO 3 2 

M-l 3 O X> 

Q) O +J 0) — t 

P -H rtJ <—4 CO 

| TO -P O CD 

CQ TO CO E 1-1 

CQ fl) * K» to CU 

O O •*»■ O C 



HCNin^io«Jr-aocr»o co 

OOOOOOOOOr-l 3 

££S!SSSSSSS -P 



©CDCDOJCDCDCDCDCDCD 
rrJnjrocdcocOrOnJnjnj <— » 

• — I ' »~H >*H "H >*H «- 4 ■ — I < — I ■— I +J 



XJ X> X5 X! X) 

CP CD <D CU <D 
•P P *J 4J 

O O O O t> 
-H H -H -H *H 

xj x> xs xj x> 

0) <i) CD CD <1) 
HPPPPPPPPP 

CQCQTOtaTOCOTOtOCQtQ 
3333333333 



T3 T3 TI XI T> i — I 

(U Q> 0) V 0) 0) 0) 

+J +J +J 4-J -P -P > 

n U O O U O O 



-P -P P ■ 

nj to rt rt 

4-J -p -p J_> p . 

TO CQ 00 " " 



; +j 4J . 

■ -P -P - 



t 4* <Mt 4* -4* <*t <*c <** J-( 

COIffiOODOaUOl >i 

gccccccccc ^ 
(-it-ii-tHPHUHi-iH 



s s s 

CO CO CQ CQ CO TO 



id n) n) rt 



it) n) n) id (4 



+J-P-P4JP-P-P-P-P-P 

a acjcccccaac 

-H -H -H -P, -H -H -H -H -H -H 

^-p eeeseeeees 

QO oooooooooo 

I U T3T3XiTJX)'tJXlXlT3TJ 



-H X) e 
BI.CO * 

-p 
CP o 
C -H <tn 
-P T3 ON 
X) CD oj 
C M ' — I 
-H Oj 

«*K -p 



-P f ^ c-H ( 

CO I- *T CO CM 

O coromi/ioNHooHi 

CX, -KTOlOCOONCDr-H.— I^H< 

1 co <n v m in m h i i i < 
CXQUoni ) i i i i » nn 

nJ Pd pc; | r — ^ooNr-r— r— ,— i*x>oi< 



S -P 
>i ro 
>-< S 

O CO 



cu 

P ro 
O 



: —i o 



cu a* — i 

•— I — P5 -H ► 

^ -• O +J ** » 

to w j«; < 

tr — q cr * 

M-i -- pq jj — e 



flj I — I -H 



nJ u X) c 

S -P i — l — ► 

o to cr » 

-H fO — » 

1 = \ 

^5 CO C 

■ C— +J E 

ro lO p — C 

LD CM -H h 



33 



r — o j= - 



< — t-t c -- 



— 5s cr — < 



rH — P3 ^ 



a-2 

C — 5 
^ — k 



j — i-3 cp- 



L— fS *^ —c 



x( ■- w 



> >< ■ — IE 

>•-!-. Ou_ c 

cu •* eu c ■■ c 

TO >h — ( i- 

Q) ■• Q CJ — t 

P-. — Cm (X, — C 

CP — O ^ — i 



J — CP — c 



O — O 4-» — EH S — S 



) — co 03 - 



i — pi cr 



i — I •• t— l CT • 



4 Ut P 



-as cd — 



:£ 2- 



> — > " i-H 

nJ — *S -P S3 



c -- ru to — to 



Ed iS — 




• — I EH 

>••(-! 

1 — I — P3 
<D CO 
^ — ^ 

a, — f 



— Z CD 



1 = 5 



-C — ^ 
CP — CJ 



^3 = 3 



•* w cr — o 

O TO CO 



< — I H S - 

P C_> (TJ - 

CP — CJ TO - 

X) to • — ( - 

p J< >1- 

>i > e - 



x) — a ro — <■ 



> c - 

:3 3: 



r-- i— ■ 



■ fH &\ i-H r-i i-H ,-H 



: cr> — o > -- 



cr— qt 



$ 

'ill 



: H : 

ft**?! 



a. — ou a. — c 



i •« E-t CO 

!=5 1. 



* — tr o — t 



CO <C +J — E 

a, — pl, 4-> — e 

Cn — CJ) ^H — ►■ 

> -3 Co — C 

B .. _ a — c 

CO — CO TJ * 



: cj> > u* 

P — ( — 

'■■(-( ■ — I — *J 

J — CO CO O 



-H — [-5 3 



:§2 



-H — > -- ► 



I — >J o 



— s * — i 




C CM 

o B 2 

OS <D ( 



t) -H 
0) -Q 
> -H 
U +J 
0) «J 

co a. 

c e 

o o 

o o 



—I CD 
•C -H 
CPX! 



C oo 



J-t — OS M — c 



Ql H ffl > 



•—5 -H *H | 

ct +j a. a) 

e A co u 

o a. co c 

o e a) 

o o 3 

a> cj e tr 

a, o o cd 



i g nj I *3« 

} M OO 
1 O I 

<i« o\ ro 
) .** o <C 



CD i— i S -H 



-a" CO *— ' O CD 
^ -H 3 X! 

m ass +j 
< co o to 



(TJ ■- CXi m — c 



D OS J < 

| H (S < 

! E-< O Q 



t> CH »J U 
U 2 h tt < 



Z U O C HI 
O O J3 U <~t 
i-h Z +-> P -M 



Cd U «* •»* «* 

tj> Cm 

<: as 



• CJ? +J (-H 

J CO CO 



E- cj — 



.s I- 



• ■ t-J CD — C 
■-co «— I — ► 



- OS CP — C 
■■ CJ CP — c 



td — a — i — 



CP — CJ (1) — CJ •— I 



cp — cj> < — i — ► 



1! 



► — Eh U - 



> — > fO — 



U — OS MH — Ui a. — 
-H — i-H -P — E-h J= — 



:9 ' 



= 3 ^' 

• £> CO 

i — (_n c: •- 



m — § "fer- „ 

CP — O -H — t-4 



Q — H — 

u cr — 

-s 5 = 



^ - 
CX- 



i-h CU — 




— i-4 C 



■3 : 



^ — 05 cr ■ 



— o 13 — 

— cj > -■ 

— 35 (X — 

=S 1 = 



co — co cl — &j tr 

•H — I— 1 C CK — ( •• 

EJ — £ cr -■ 05 >-t •- 

(T) — (T)"E-< +J — 

cx — ou a, e-» co •• 

u-t — U, rH I nJ *- 

> — > J* O >, 

>-H »-5 > -- h~t • — I •■ 

-H — U — OS 00 — 

nJ t-H c •* co -■ 



-3 



« — &! & — 5 



■ — > C"E co--Ow j-J — E 

: ■* os 1 — t E n — gs > — : 
j--uj a,— plj e — S ro — * 



— cu > 

— Oh CX- 



- u, 0 — : 



t Ci, U-4 — C 



oo 


o 

QO 


OO 

I" 


CO 

ux 

CO 


rqyfh 
:: :t 


QRWIH 


ypep 
1:1 


Cu 
O 


■ — ( — 
- 

CP — 




igasc 

Mil 


-GASC 



-h — i-h j= — 3j cr — 

> .. cp — o to — 

^ *• z +j — - 

ex — a< cr — 

— ^ 5 — 

w a >t — 

X) — Q 03 — 



^=3 



-h — i-h a 



+J — E- <TJ — 



+J — -C 



CP — O ■• i-h * — 



< - 
>i- 



<— I - 



■ a 



Ed « ■■ e 



._l hH (li 



3 



p CM 

o en 
XI 



ca c.a 

3 I I 

o c o 

e o cm 




H [*-, CNJ CM 

. It I HH 

i E ^ i — i i — i 

J | CM O O 

5 Mh" O ^ ^J* 



W U > 3 



•a -5. 

-h lo pq - 



§2 



IRM3 


CM 
CM 




! CO 
0 Cu 
co ro 


8746 





(J) Q) u 

Cu Cuu 



ro o 

p s 
o to 



O •—i t— H 



<u to 
^ as 

X( •• C£l 

M — OS 

T) — Q 

P — PS 

XJ — Q 

M — OS 



P — PS 
X) — Q 

■8=1 

-a — o 

id — * 

XI — Q 

p — as 
U « W 



Xf — Q 
P — OS 

X> — a 
P — OS 



-p >i u a> 

0) >i n, 

^ 1 I cd 1 
s c p u 

O -H CO C 
U 0) XI OJ 



3 a) 

X XI 
O -P 



- cd 



: ro >.£ inai 

i fi rd | cm i — i 

i n s co m i/i 

L, O | O CM CM 

-1 <-M GO LO LO 



a3 — pq 



U -P LO 

o -H CM 

U g LO 
U XI CM 
CO a LO 

t/i c/3 cQ ta w 



0) t 

Ml 01 XI 



CD Cu 

i-H CO 

ro U 



X> ■ — I 



•P X) 

13 

p e 
o co 



i r- ro -p 



4 .-t O 



0) M-l E 



!3 PS P» . , . . 
: CO E-i £-i O Eh 

CS E3 H O Q 



O O X P 



lm g p o x* « o 

CP O -P CD -H 00 I — I 

P -H CO • — I tt) O (r-> 

I co +j o cy u «3 

ca cq w g p u o 

ca CD ■**= >»* t-» 




D (£ iJ 3 Cd 
tO h H O H 



o c o XJ ca 

O -P -H CO 



CO 



co co -h ro ca o 



o o „ „ 

r-H *Z -P XJ 

co a p ^ 

co PS rd co 

W <**= <t*= 

^ 5^ 



p CO CO 4-> <D P 



■h co co P O 



£1 



ro co 






en m 






53 




CM 


•• LO 






CQ CTv 




cu Cl, 


U 




cm ro 






rO O 


~J 


CM 




<=> xt 




LO ■ 


ro -h 


CO 




CM CO 




* CM 


ro Q) 




o 


ro P 


9 


2S 


S M 


CO 








• CO 


P3 O 


o 


XJ < — I 


CJ> 




0) CD 






P XJ 




o 


Cl. C 














cm (J 






CM O 






ro x) 






S O 






-- U 


ro 


ro 


pa 






cj o 




X co 


X 




O 0) 


— 4-> 
fl ^ 


gh 


it 


i-H XJ 






•~ ' CD 


% 


>i ro 


O +J 




p e 


ro rd 


i 


O CO 


S ■ — 1 


u 




U ca 


ro 




Cl, CQ d 






co O ro 


3 






O 


r- 


— i — . -P 


QJ 


* LO 


cu m 


< — ( 


r~ i— t 


X« I— co 




m 


ro cm w 


| 




' — ) CM O 










>»* S -P 







<A^ XJ ■ 



i— t X) £ 



cm cQ n) n] co 



CD ro 
p ^ 1 



■«5 

,o ■ 

r 



I +J O CU P o 



CO CD ■ 
O O ■ 

P O 



0> X T~t 



cp co 
o j*; 




•—1 


p 






rO 




J§ 


CD r— 

acN 








~-t 


CD r- 


ro 




P ro 


XJ CO 


C 


C -P 




-H 


-H X 


-P X! 


CD 


CD 




-P 






O 


O CD 




P 


P % 




a 


Pu I 


O co 


o 


O P 


-H 


CD 


Q) ra 






•—i —1 




O 


U P 




P 


3 U 


r~- — 


a 


a cu 


■ LO 


o 


o — < 


r— i— t 


X> XI o 


LO 




p «^ 




p 




x: 

O 0) 


c 


d 


+J > 


-H 


-H in 


rfl -H 


ro 


rfl cm 


K -p 




E3 ro 


rt( 


O 


O 


> 


XI Xf X 


p 


«* 


~£ 


CM CD 
TP CO 



j >n u 2 z 

t> PC P Q < td 
« H h O (i 



■a: 



3: 



8." 

VM 

-3 * 



O ■— I 



XT r3 



o -a 
o S 



<D (X 

t — ro 

CO CJ5 




& 2L 



ro +J 
CM O 



C -H 



^ <-H -HO 



,,s.. 



X> «— I CQ 5 

a) a) *-< — c 

M T) BO C 

cu c »-< — c 



o a) 

rfl U 

at 



■ ro 



(D -H TJ — Q 

=s ti i — PS 





co E~< 
c < 

O O — t 


CO 

CQ 


[CS 


JSIFI 

(ORDS 

fURE 

J4-10 

1ARY 


— a) 
o _c 
^ o 




+J 
CQ a) 


o 


S u 3 o 
u2i* co 





a 

—I 

a 




* u 

J= Cp-H 

o d —i 

O -HQ. 

S C CO 

«-» o 

» H fl) 

ro O > 

co <=> -H 

-I < 4-> 

O I 53 rO 

CO O G 

^ r- O t-< 



a. 2L 



M Tj CO T N 

6 m ( r- +j w 

i i-< E t— I <Z> V£> -h - 

O l ro ro o i-i q 

t m t-t o o Q, 

> >»♦> ro co co co 



i-H 



O OS 
co E-i 



CO 

-3 < W 

E-i O E-i 

H Cfi < 

e- o a 




+j ro 
o m 

CXcr, 



J3.8 



WW* 

o w 
< as 



CO E-i 

o < 

u ex. o cm 

<*W CO !»-■ CM 

m> o atu U h >. 

t-H ro i-t a: t og 

E-i B w Dlo g 

[j] # n B in S 

§ 33 S 

O Utu CO 



O CO 



— o 

cz> jr; 
> — * o 



<a-s 



+J > w — c 

n) -H "O — £ 

33 +-> m — e 

> u — e 

u ~o — c 

m ty u — c 



I CM 



B CT\ 



r3 n) 

C co 
o o 



a. X 
o 



i g- 

O Q) 



t-i S3 co 



in -h m-i ao 

CO M «*♦« O 




■ — I X! 

o o 



l-S 

U <D 



>i a > 



a. a 
(D a) 



0\ & 



os om 



rt -h ro <u • 
CP CU -• Q. cn 



■* a x tj h h 

- - co C O cm 

£ M (fl ' — CM 
< GO 

- - (U c •■ 

jj -n u -H Q 

0) * 3 u i — i 

O -P +J +J O 

M 4J U O £ r-H 

Q) O 3 n cd 

n £ eg m a cq cm 



<=> 3 
ro a 



Z I CQ VM 

a ^ - - 



CM 

£ m 

C 4J 
-H 

Q) CP 



•H ^ 



: : : : :5K: : :-:-: co 

>:K^tK::;::::i: tJ cp — O 

m r~ cm 

-:•:■;-:•**+<•:•:•:•:• *r in o 

: : : :. : -'#iuv. : ': : o — t --h 




OS 

co E-i £-» O E-t 



a) a 

CD u 



Q) a 
>-< -a 



Xf — c 
u — c 
Xi — c 




B i 



a o a 



IS C Q 

ffl o n 
(X M 3 

>i a. s 



= ^ ^-c 



U cr> 

= CD CM 
CTi 

- cr> | 

|^ C 

TJ i5 hj ^ * 

3 <D I ro ( 

i Cju «— i ro t 



'■a * ■ 

- O G 

i CS *H „ 
) CD CD 

: cp+j 



CO ro 
•H Q 
CO -Atf 



ro cm 

ova 

H CM 3 CQ 

CD T> < 

4 CD -H 

0 CO CO 

CD T3 CD CO 



CO M O ro 
CD m-i 

O E-i C 

H vm CJ ro 
O < 

M-< E-i co 

(< » 
O U Q, ro 
CJ3 CO 

O - < CO 

m a> 

C >i to 3 

O E-i ro -a 

X) -H 

O CQ CD CO 

O ro Co CD 

cm U 




O I CO -Q- J-t M 



CO E3 •»*> CM 



CD CD O 3 



(-H 5s +J 3 +J 

CO Q 3 O *H 

CO P3 CO t-i -U 

u Q * # »* 



' — I CO LO 

< ro CD O rO ro 
53 1 CO -C 
1 Q <— t CD j_) 



U X) W 

CD -H CO 0 
—H (0 O +J 



co co a »-< o c 



g - 

O CTl 



O TJ 
•»o> M C 
- r— a, rd 




^ -Q 



• cji a) o 

• - r- -H ey> 



i — i -■ - 

<£> pQ - 



>,§ 

en ca 
o ^ 

O CD 

8-8 

-G 



8. 



2 g 



Q) < GO 



ca 0 j3 l Z 

C 3 UT3 ffl O 

O 4-> Q) -H CO H 

-H nJ <-H CD O E-i 

CO -4-> O 0) H < CO 

en o) 6 H O t_> «=T 

■ * « oti h ro 



O CJ * * 



1 — i 0C i — I I 
W D oo i 

co e-i cNi : 



33 



l-< M — C 



ra U m — c 



ME X) — C 

O CO M — C 

-H CD ■■ C 

S M — C 



-a 



4-» c CD 



O C ca C 



I i §- 



CD cr> - _C 

: g ctn < co 
) i 

> U-h -m c 

> < — If o C — 

« rt -i_> o m ir> ro 

k< O CM CM CL - 

; o i cz> i — i i— < cu 

) vo o 

- cd to to a: 



; o 



.-J >~> w z 
p oc j 2 u 

CO 6-« O E-" 



O U 43 

to § 3 

tO OS 0) 

u u 

O tu 

rtJ OC 



: co oo x! 

: ^ -*r +j 

: CM CM 1-1 I 

: lo lt> o 

: to to z 



>i ■ — i +j 
^ 0) c 
(B (0 



■H +J 

<9 J> O 

+J -H H 

Q G O 



a) -h 

4_> -h Q «=r 

• a c co *r 

1 is T) ^ LO 

CO H CO 



-H 




Ml CD £ 
CL, i— l CD 4-> 
O CP 



O -H G 3 T) CO 

-H 4J O +J -<H CO 

CO D. -H II) CO O 

CO -H CO +J <D M 

-H M CO CO H U 

6 U 0) ■»*■»* «** 

•-H2+J _Q CO CJ **<«•*»«**< >-< 



3 — £ 



3- 



T3 — Q O — fc 
>i — >■ M — C 




r— ro 
ro O 



t-l M DC 



n — 

CD ■- Q 
M — PC 



O CO 



■ — I <-t H — 



«** 4-> LO 0) 



M — 05 
0) ■- Q 

W — — Oh 



l=g 



»-5 >" 

t=> PC 

CO E-t 

w 3 



cd a, 

I — fC 
CO O 



<d a. 

<■£> (TJ 
CM CJ 




O 0) fttOH 



ex. C P 



rid 
1556 


2.7%; 
i fl • 


erine 
ght 5 


atch 
ches 


8 ? 


E +J 

M § 

Ot 00 


argini 
rs. 

el WOP 
lecular 


7.6%; 
13; Mi 


CO O >^X) O 
(D -P P CO 0 
-P U (fl — 1 «*« 




ihoephoryla 
splicing fa 
L225 

prelimin 
1-437 ## 
mgth 437 


255; Mate 
mservative 



' — I u 
flj 



i I 



w ™ -p 



4J — I 

CH ' — I I 
JZ *H -H 

r~ 2 a) ffl 



• co u a 
u> ■• s o 

t-i C T3 
» r— -H 

(0 P 

• CM CQ 

•»H O 

< <-* O P 

— - M-l 
P 

J< (J o c 

4-> M-i -H 

c o ci) 
i-i •< -p 



ax o 

O -P t— 



CO I 03 

a> a> i 



0) O O ■ — I 

Xt _Q o 



hh-o o a 2 --i 



nJ - 

ra i — I M 

C 

Hflio 6 
Hi 2; m ra 

OS i 4-1 



« D D * 



OO CO TJ 
CM CM <0 -- i — i 

1/1 (O (C CO u 



T3 j= 



P T) 



l-H P — OS 



(U CO 


<*» • » 
LO t— 
* CM 


jtein re 
jight 36 


fMatch 2 
itches 


.eoprc 
.ar-we 


P E3 

O CO 
-H 



• m 

CO «— I 



[ +J P — 0t3 



Mm j-i — c 



S5 = ; 





O P 1) -H H 

-H i— I CQ H 

to .»-> o a> <: 

CO CO & u o 




-J 



<D O 

to t-3 




•OOMnmntOMWNMMNHHHHHHHOOOOOOOOOOOOOOOOOOOOO 
• i—( «— I CD CD CD CD O O O O O CD CD CD CD CD CD CD CD CD CD CD CD CD O O O CD CD CD CD CD CD CD CD CD CD o o ri n 
-I I I I I I I I I t I I I I I I I I I l+-t- + + + + + -t-+ + + + H-+ + + + J- + + + 

.ii)iii(i)ii)(uaiai(Uoa)a(Vd)O^c(u<ii(Dai(ua)(i)(PO<u(u<uq)i];<iiiiivd;a!0;(U(i}^fflffl 

\&& c . tt 

: O O (fl M T3 



M M o 
=* O E 

CO 4-1 O 



o 

a> u 
to p 
ro a» 



O O C M-r a> 
a) a) a> (U o ex, . 



I CJ ro 

U CQ _ I 

O O ID CO Q) O »— l «— t B CJ 

~ — i i ca 

i +> > (fl +J 

i nJ co — I ro 

> os o* as 



_ h c; c u o 
t) it a-H a- o 



* a * as * * jc 

0 a) a) a) +j 

c c c a c c -h 

o ■ — i s 

Cr> -h tr> ft) & tr> 

_ c cr. c c c xi 

g -<-t a> -h w -h cd 

OX) W T3 O T3 T3 4J 



* CJ 

a> 

G OS 



O 4-> O O ftj 

o a u cj - 



O O ro Q) O 0) 



41 11 O 12; Z Q 11 ^ 



3 

C SB 
O Q 
CP CJ 



* * * * 

CD CD 0) CD 

e c c a 

CT> Cp CP Cp 

a can 

xi Xt X) TJ 

• o * o o o 

rtj O *< O U CJ 

2 C Z C C C i 

Q Q) Q CD <D 0> ! 



Ci £3 C -H G H 



: o> D> 3 O p 4 
• -H -H & n cr ( 
■ »H >~l 0) >i CD <D 
: O O W H W > I 



I co o< O Cn 
ir> ir» d 



Q) tfl Q) i — i o 



•98 



i <D i a) a> a 

I" 11 i$ turn g-i &i s a a i-j; i-i-i-vv-v |.T-v 



' - ro ro C cd e G 



0) J) oo ro in O C (1) h T3 h h (D t— < a) 



:^^CDf^CD^cs3<or-~CD<T^CDcv)r— c>)CNj<>jrOfO^^Ln<^ 

:r-r-^oo^r-cnHiri^cNirioooHOO^inin^o^oinr~ininoinoooinLnLno^ 

LOLO^LOLOc^icor^^LOu^cDLOLncOLorOLOLO^csJoocM 
: aoaoaaozoooooia ex 5s assssaooasssssz; ooaoz o z 55 ocuotzoo 



•rorororororororo* 



i ro ro ro ro 



:HiHM)(str-iair^Htj\o^oo 
■CJ<OMriin«>(^r-r-oiocoo 

«o< ro ro i— i ro ro ro 



OHlDHCftHHmCM^OHtMHmWOV^rHnrHHrHWOU.rnv*,, 

ooy)ocooor-HOcooHOinm^cooinoooHHHOH( 
r-inininHininwJfOrooiin^in^ cftc*L/>^LOinLr>rororOLOcsjr 



:oooor~r~r^r-r^r-^^^«)^^vcixi^^w)ir)inif)ir)inir)intninir) to to tnininmininininiri 

[HrHOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 



(DO 

>ij 5 o 

n x) xl p 

4-) -H -H oj 

C +J -V i — I 

CD Q-i CP 

CD — 

4-> CXi PU — 

co 55 E 

H O U CO 



O -H O T 

LO "0 LD XI CD 



U - 
O - 



OS • -H 

i cq ro 0 

I O-l CM i — I 
2 -H 



2 . c • 

-H <T3 Cf\ 



3 CQ <D co 



rt CQ 
U T) 



i ^ 



r~t OJ CM DS 

l— Cm C 



^ CX Ot cd ffi 53 



>iO 41 41- 

J=i EC US CM 



> CD -H 03 CD -H <D -H 

i nj e ca o e «j e 

l ■ — I O W C O ' — < o 



OOOUOOU OOOCJ 



O CJ U O CJ u 



U Q Q I 
05 H rij ) 



«cn cm aa 



i a* a o o 

I CD CD U U 



-H -H XI XI 
4-> +-> 0) CD 
(D CD +J +J 



--. I- 



O-H 41 -H 



CP 

O C* -H 



O h J3 



■S3 



CQ LO 

rd cn 





cr 






CD 
CQ 


E- < 

CJ o 
Eh < 




LO 


o o 






CJ o 






q u 




<Tt 






i-H 


U CJ 




ro 






CO 


5 cj 




CD 


O CJ 


ro 


to 


E-. < 


1 




CJ CJ 


LO 




Eh < 




§ 


CJ CJ 






rii 


1 


M 


cj cj 


c*> 




CJ CJ 


«— ( 




CJ CJ 


ro 
1 


OO 


CJ CJ 


CO 




I— I 


CD 

1 


^ OO 




to 


-- 










A 


— ' 





i -9 



-H CO 3 a 

+j 6* E 

cx+-> a> o 

-• -h o CO cj 

<D U CD 

I U ■ 

4J EQ U rtj 

-H CD CD ■ 

h q a, 2 



T-H4J+J+J+J4J+J+J+J4J4 

{DrtJfdnjfTJnJnjronj(9( 

ca aaaaaaaaai 

CD 



own 



-H CD 
> — < XJ M ■ — ) 



CJ 4-> - 



u it co 

° S." H 
cr co 



nj u 
• <d a> 

O M XJ 
55 CP 

CO 

- a) -h 

00 X) M 

O 4) OTJ 

-H M O C 

+J Cm Co rO 



I M M P 3 

| Z> P 4-> +J 

I -H -H -H -H 

t <t ci3 Xi Xi 

I 55 SS 3 P 



x s m n 



CM m ^ q> 
r— r— u3 >^o 
lO lO < — t i — t 

CD CD i— t i— t 
HHOOCO 

OOZ 2 

CM CM < — I •— * 

r- r— ^ 
■^r too 

OO N N 
OWOO 



..a 



. a: 



-3 



■ *t 4-> — E 



O -P — EH 



E-h CQ ■■ O 



■a s 



4 - 



O — O T3 



5 .. g 



s_a 



E-i (fl — 




..a 



,H 4-> -H -H (A 
C -P J* —I 



P U CJ » 



CD O. 
P Z 
3 CO 



(J • 3 OS • — t -H 
O • & 1 cm <=q rO 3 M 

P5 r-H Q) rH a N H +J 



C i-H -H 



-P -u C 



0) £3 



r— r— Cm c )-t 
i— i tD m < n) EQ ffi O 

x — I HHO\ 9ft >iO 



T3 rH -P — I £ — ( II 

•H J) d) $ J) 0) 

+j _Q 4-> -fl rt .Q -P 

0) J)H OH C3 



8.S 



13 d co o E 1 

-H -H P 3 . 

j_) fl) O T3 T) 
-POO) 
O H +J 

(1) a<u 

fci, > *H 

o o p . 

-H T3 C +J O (fl • 

-P t-! O r— I 0J 

d) (fl -h 13 (fl p 

■H -M 1) (S C 

W -H P 4-> Q -P 

+j > a s m _ 



■H Z 



3« 



PC 



CU H ffl 



of rH C 



CO O 



<D <D 4-» 4-» 



< (fl 

Z —I 

o o 



_ „ -p XX 
0J -P (fl 4-> 
4-> * U O -H 



o CO (fl CO 



P p CQ O (fl 
O 3 -H P 3 



> -H H H ifl -H ' 



•H » H O ■ 
CO -^J* CO CD 

|co |v£> 



co r- q 
inns l . w , 

1 O rH O +J 



.-p > 

. P (fl 



e 4-» 

•H 4-* C 

a oj nj 

C C Xl > 
(fl -H 

U 0) C! H 

4-J -H O i 

< O CD — ' I 
Z P -P I 

q a. o c ( 

P -H - 

a) a) o* o i 

h 4J <D O I 

Xi U 1 



"O -H IT) 
(fl o 

CO +J 



(fl +J 



OO CM 

oo CM 



HTiaiuoomoo 

CXC+J >i+J >i-t-> >i -P 
O (fl -H -H r— I -H r-H -H 

jj cowcQtycQtya) 
>, O I I I I I ( I 



D> to Cn co 
'•It 
5= IS : 

n 0) ii - 



ey < —i C3 cn 



T3 H H H 



T3 r-t , 

*D — t < 
0) r- r 
O c 
O ro t 
o < 
I 



- O - (fl ( 



) r-H » CM -P 



1 1 -s § ^ 



■H -H bi C CQ 



-h o tr 

+j u o 

a o*h 

(fl (fl — . 



* +j a. 



(p OL) M-l flj tw Q) i-M (t) "-M CUM-t CUM-4 Q) M-l Q) U-l (UO 



rH -H -H O K I 



m 3 >i 



) X) (fl T3 (fl 13 (fl T3 
O • — I O ■ — I O • — I o 
. S -v E £ S 



(flT3(fl"0 n)T3 (0 X> 



) o csi ro O 



.S-^.S"^aE3--*'rHCMrM — - 



(fl t-H 



CU P 'U (t) _ _ „ 
I Ifl -H H Q) -H 

z z a; o e-i i-i - 



CO -P CTi 
(fl CQ 

■H O CU — I 



P -P d) O 

3H J5 C 

-H C d) 

M -H O 3 

(fl L H H (1) 

C (fl <fl CO 



: o p 

j — * 

: 2 x: 

- ■• o CO 

J Eh Ifl - 

! < C 

J — f< U 



-P r< 4-> 



4-i — e-j a 



VD r-t 



fl.-i 



O +J — E- 



O 4J — 



TJ 



C_> o — o 



■S 8.-1 



Eh (0 * 



> ■ 



i-3 



c: 



I: 



- o 

C 4-> 



(X <D 

r-H CO 

rt rt 



■• CJ rt * 



r-t m rH 



oo r— 



■S 5 



i-s 



<Ti +J +J -H 



— J 2 



h h S; a) 

r-H r-H | CO 
OO OO CO <D 



8| 



■i, II +J w il in 

( Cn O <U CT< OO 

J n) G S rt ~- 

3 ^ CL 




( CTl O 4J ■ -H • ■ 

< r- -h o^r co lo 

i w CX co 

> n) O 

I HT3 J) U (D 

) a C -P >4J 

: O rt -H •— ( *H 

1 4-> CO CP CO 

4 >> O • ' ' 

) cj u 



O CD 
en ca 



( LO ^ - 



O (1) O Q) 

>1 4J >, +J 
— I -H rH -H <■ 
CP CO CP TO 

till 



r- -h a> - 
i r— co *r 



CP CO 



O l-H » 



o w do a) n 

D O EH TJ t-i * 



o cy 

CP CO 



-H H 3 O C 
P 0) OTJtJ — ' t. 

CD o u 



o 0) 4J a 

O 3 +J 4) I 
+J U rt TJ < 



0) (0 -H TJ 



i -M Q -H 

: a -o +j • 

I LD <u (0 - 

CTt-H - ■ 
' C <~H 



-H ~ £3 

o o 



CO >■ 



dJ +j rt 

-u * O o - 



< (0 0) (TJ r— | >— «. < — I 



*5 <—i -S 



co O r0 (13 



o>< h o en ; 

t I CM* OO I 
25 (N » CT\ W I 



a--i o> <; 

O ra C TJ Cr> 55 

O vm W d) CO 

a> > -h 

H 4-J -H > CD 

c: aj a aj x: ^ 

-H CD 0> T) 



a M S5 -H 

3 & 1) S> 



+J -H O T) 
O 0) — ' M 
M 4-J O 
CL O C co 
M -H -H , 

a) a tt)"0 

■U 0) o o 
J=! M TJ 

WE-i cl-h 



0) Ou r 
J= 0) I 
E-i Ou ( 



rO CO r-H f-H 



CO 



a H H H 



o a +j m 



2 & 



tl CNl , 



t-i rt rt - — - 



„ rt o TJ rt TJ 

O < — I C O *H O 

o s: aj 



rtTJ rtTJ rt TJ rtTJ rtTJ rt TJ rt TJ rtcr> 



Q -H fl) B co 



rt TJ rt TJ 

• — I O • — I O ' 

- s ^ a ■ 



rt ct> t i it 
i < — I O o <M ro I 

1 * r- ( <M CM ' 



I rt •— t i 
'u as i 



, 4-> TJ 

rt 

, 55 



rt a> u c 



H ^ «W 2 rH 



Ti :: 



i-a 



r-H [— r- I LO r-H 



..a 



£_ cn — cj 



S S-: 



PO 



CO t-H i—l 



O S 

0) O 
+J 4-> 

(0 CQ 4-> 
X! >i CO 

+j ca o 



Si 

3K.'- 



^ co ro 

3 Xt 3 
6 



vm G 



' H HI -H C 



CD X (fl -W 



4-> § 



p u cu 

> ffl - CO 

O 1 — I in 

O D r- -er 

C" lo o 

d) CON 
CJ-HOO 

G CO CL, 

5 "d o cu 

a* cu co u 

fl) J-i > — I G 

co (-< n) a) 

o o a) tr 

£ u m ai 

h otow 



>i (fl 

imi e 

O CQ 



- C_) r-t i-H 



r:: 



-a 



X! cq ra — <d 



<r::! 



+J > 4-1 



C_> i> CJ3 








for 


CO 

-H 




X) 

o c 

co -H 


SOU 




3 

T3 
1 -H 


CP 
a) 




U 

(0 rfl 


-H 
13 




•H 

l-i O 


cu 

CO 




(1) -H 
4-1 0 
O 


<c 
a> 




ffl O 
XI 3 

o c 


CO 

-H 




o 

>1 ffl 


XJ 




S3 -H 
M 


rfl 




H 0 
O 4-> 
VH U 


M 
CD 
JJ 




(TJ 

U A 


bac 




-H O 
y-« u 


rco 




US 

fl) 


W 




CQ O 


:obe; 


8 

Z 


robes 
it ion 




- O 

m 2 

■ L£> 1— 1 < 


ex o 

-H 



cm oo _ 

CO OO HH CQ OO 



XJ -H 
-H <— I 

4-» a, 



•« ■< H CO p G 



I rH H «-H i-( O I CT> O 



LO 4-> O U 
CO (1) Q.M-4 



i a> -h 



o g ^ 



fl) ffl -H 



fi >iffl O 

M-* ~H XI 

O M-i (fl o 

O -H U 

CQ U >i 

4-> * CD S 



• C X) «h en 
£ O ■ — I O in r- 

oq O <— I U G I r-t 
-H fD >i 0) t— 

-h e a) 

cn i o ( M i — • 

C U i-H 

o rain - 



1 * ffl "O LO 

! 0) -h c 

f 4-1 +J (fl 

I -H 

I ffl G LO 

I -H -- - 

-i O I Cu 

; 4-1 G LO CQ 

ffl m 

» TJ t— i—i 

- CQ i—l os 

ffl LO 



O G *3< - 
H W »— I 



ffl O 4-> 

Cu CD U 



4_> CT. 

0 1-H U >* 

x: r- CJ < rtC 

+J in Q e E 



W H 4J 0! 



> — » a> ^ o cd 

> Q ro -H -H euro 3 m co u 



ffl CD 

cd fcr 

CD CD 

CO to 



i i i u m h s +j 

• p j: a ai a> 

I — t/l J 2 T) 



CQ C_> 



o t~- co co 
CO 3 
-H LO O 



CD Oh 

ro (fl 
CO CJ 



>i (0 



Cn — fj 
ffl — 
ffl — < 
O — U 
+J — 
O — O 



M-t CD CU 



ffl OS Q) CD 
4-» OS i-H i—H 
CQ i— < O U 
— I P 3 
u> u> u> >< G G 



-H i— t 
4-> CT\ 



ro ro 

Ol OS 
OS OS 



1 r- U) <d 
» lo a S 
: i i i 

i CJ o oj 



;2! 



4-» C 0) 



O ffl -P 

4- > XJ T3 
C <D CD - 
CD G co - 
B-H -H 

ffl 4-> -H ■ 

5- t XI J-< 
*+4 O XI 



4-1 4-" 4-> 

3 (fl CO 4-> 

i >,XJ >i CO 

) X) 4-J CO O 



focox:4J-Hi-iQ)eo 

Xi ffl — " 

CL > CO 



ffl CT> 
G CD 
I -H (-1 



ffl o o c 

OH (B O 

ro O > -H 

O- O I 4-> 

X) H 4-> 4J 3 

(DO co 4~> 

lm cq O T3 O -H 

» x: -h 3 g <d x: 4J 

i a o 4-> co 

I -H CD CD CQ fl) fj) XJ 

< x; (1 W -H ■ — I ' — I 3 

I * co ro g CX XI co 



3 X) -H 
T3 ■ — 1 • — I 

O -H - 



>i 0) 

(0 V4 

* ro 



O 4-J O C i-i 



U * • — I -■-) , 



fl) 4J -H (D fl 4J 



C O * 4-> -H CO C >■ 



E-< XI 

! - S 

> fl) 4-> 

! CQ fl) Lw -H 



< C 
SS O 



4-> CD -H -H > 



Xf O 
(D - 
4-> Z 



Scq C-H<-HCO,0)<D<D >< *0 - 



- - Q, 
I -H O e 
r* 4J +j fl) 



s . e a) 

I O O rH 

: «j< x) cp 
: ^ g d 

f— ffl -H _ _ _ _ 

- rsl U CO jJ CL, CP XI +J H S « fl) TJ 



-H G x; > 



ffl 0) fl) CD G O 



M fO 4-J O H m 



O 3 r- ^a* 



OS CP M-4 

J r— c O 

I CM -H 

J I O G 

IOO 3 Q. 

1 OO TJ fl) 

> O M 



4-> I G (fl O 
C (fl ffl H 3 • 



C (D CON 



O fl) -H 4-> 



O fl) - 

a, xi 



fl) C CO M 4-> 



4-> a.x3 cu 



D JC H 4J 



H U XJ O CP 4-J co —4 



C >i-H -H ffl ■ -i-t 



4-J Q i 

-h a : 



l -H CQ U ffl CD 



3 Xi CJ CD CD 
I E-< O co to 



XI H 

cd _a> 

M X) 



"o S 

>i ffl 



- vo 

CO LO 



XI ■ 

Xt ■ 

XI ■ 

>i ■ 

€ : 

X) 

5 : 



-8 -8- 



- u 

I CD CD 
4-> 



G o 

O CM 



C O 0) H 



CP (0 XJ 
(fl 4-1 -H 

>H o ja 

ro co XJ 4-> -H 



3i 

. (-1 ( 

(fl CP CL, 4 



<D -H XI 4-> 



X! fl) X) 4J -H CD O 



cr 4J x; -h 

O CD O O L> 
4J co fl) -H fi> 



o * co (0 e 



4-> C O * 4-> — I 

G CD ro a 4-> 

-H X! CO G O 

E-« XJ rt G -H © 

CD G 5<5 O H 

u - ffl a -h x> o 

cp a) 4-> a) 3 

% CO fl) 4-> Z 



-h m a. x; co xj ro 

O 4-> B co G *H ■ — ) 

CO O -H O CQ CL, 

O -H O S 

CP 4-J 4-J fl) 

- - CJ 4-1 



cq ro 

O H 

a cd 



LM fl) i-H i—l 
*— 4J ffl O 

3 CP O 

4-> 

O (fl (0 



- g a> 

I O O ~H » 

I X) CP G . 

! ^ C G o 



-CM M CQ 4-> CL, 



(5 4J 



e xj 



> 

<*£> O 

i— i z 



8-S 

- CO 



>, CO 



< CO CO 

G -H X) CO OS OS 

O X», CM 

H | i—4 I 

4-1 M II LO >H 

CP cj fl) Cp oo 
^ ' ^ rfl cm 3E 



3 <-H XJ 

6 (fl aj 

CPXJ . 
4-> I G ffl CJ 



rfl +J co - 

O XJ 
0) fl) G 
+JH fl) 



(fl r- G O O CD - 



a, t~i o a> 4-» c 



H H H w nj I OGM3 CL, J. 



(fl oo p Ct, O „ 

oa — . > oo xi fl) u o 



2 §.S 



Cu o o 
S w +j 



i lO O CO CO 



I CO c u c 

I --4 (fl • *H . 
I Q OS U CO - 



CD 0) 
»»<—!■ — I 

J H fl 
CP 4-J CO -H 



as 



4J > 



4 a n) c 
M en— c 



• CO 4J E-« 



32 a=s 



p — o 

> u 

ra cp — u 

> o — o 



o tn — o 



!-3 



(1) U 
CP — O 



) < 
i u 
J — < 



M C 
0) -H 

4J JC 



C CD 
(1) CO 

cp OJ 



i i 



*j u a u 

CO CD -H -H 

U +J J* MH 

-H Q O -H 

MH 0 4-> U 



>i CD T 



3 s 



) CD *33 >-o 



(0 CO CO -H I 

-h ox: e < — • 

O M +J O ^ 



> O 

) B CP oo 

O KTun CO 
) H otao 

i hh B ao 

* O C 

4 +J (H -H 



. 8 5l 



a> n to u u u 



st -h o >i 



-h cu ft +j 



-H JC 
TJ 

CD M-H 

CO O 



>i D H (I) 

o a, a) 



Xi ra co 

a CD B 
4-» -h 

< (D u * ^ 

a <, 

CD 

■ c; cd <=> 

>, a> ld 

ft tp+j m 



I < CD 

H 1) OO 

OS -H 4-> 



... (-i o Jh co CP 



CD U 

iH 

(TJ CD 



i Cft CD CD »H CD 

i CO CO O 6 

1 H <U (0 B -H 

I C t! 3 H 

i <n u -h -h +j a. a. 

) m pi co co co 

> cz> <c o o ■-. 

> OO | U U <•£> CO 



< q> fO (N I 

I CTi CT» CTi CTl ; 

M» OS C« » Cft I 

<Tl r-l H H 



* OCj CJ CJ CQ 

> 9 » o w 

* Si rtJ < O 
» I I t I S3 

> ro <o -^r r— hh 



C m O rd rt 

o M -H CD CPTJ -HO 
2> +J 4-> in C ^ CO C 

^ i ai(t)d(D3Mom(D 
— a: <a< c i) co c oj s-i — i u 

t-tOiOMO-H >QJ C 

04-><— IJ^C0O4->e0) 



M I— I < 

ex. a 
aa * o 



H CO 4J H 



o ai fcr 
ft 4-> cq cn 



t-H fTJ 



O CD 

4-) 

£2 



T-H U t-H 



VD 

<=> 




VTAGG 4 


t-H 

T-t 

CP, O 


CGGGJ 


t T 

CP — o 
ro — < 


GAT 


CP cj 
rO — 

cp — 3 




(TJ — < 
CP — CJ 

ca o 


GAC 


CP ^ 

cp— 8 


CGC 


(Tl rf! 

CP — CJ) 

(tj — <d 


GAGAT 


gagag 
1! 1 
GATCG 


lGGGACA 


igagaga 
III! 

lGAGAAC 



C CP — c 



(TJ < 

CP — u 



- O CP — 5 
r- cri t— 



i — i — » cp a 

>t»-t c o 

H Z -H 

C E-< O 



4-> T3 tJ — I 



-H CO 
4J CM 
(TJ t-H 



ft -P ffl f-( 
O t-l 



CPi lO IT) CLj C - — - 
O <Z> CjJ CD >— < 

oo n p 

CO CO | tf © 
IT) U") <U +J 

E-i oohco- 



-P o 



4-> II 



CP 



o x: 

O -H >i O 4-> CO 4J 

M H CD M * Q * 

CUEh ^ ft^. O ^ 



0J (TJ 
•H 



-H O 

14-t U 



CO C 

JS-S 

O 4J 
M (Tj 
ft O 
•H 
0) M-< 
"O -H 
• *H -H 
) -M ft 



D2 

O ftsr O ' 

*» E-i co oo p 

CM CJ co c 

0\ [J r- -- 



LO 4-» O O 

CO (0 ftu-i 

CU -H c 

TJ U CU -H 

■H (1) ^ 

O O (Tj 

O (TJ -H 

<-t ja • j-i 

O O ft CD 

a o ft-p 

C >i » u 



(T) O t-H 



+j - cd a 

CO ft -P 

-H ft U >H 

ca co a} o 

- a ii w < 

JC o H O I 

« OH U C 



52 



CP S 

^+) C OH 



N * rt 73 m 

) -H CD -H d 

1 TJ MH +J (TJ 



1H 1H (0 C LO 



(TJ O +J nJ LD 



O 

t - (Tj p 

' CD 



< E- ^ 

Sue 



cn a ; 



e ro -h u-> o 

ro •—{ • — I O in 
CO O O ' — ' U . 



I O CD 

i CO O 

I ■ — I C 

I (TJ (D 

1 oj fcr 

I <D CD 

I CO CO 



CD XI > 

U C >> 

CM hH > 

.... ^ 




-U H CN 

, co -H ^> 

i -H 43 m co 
C -H 6(3 U 
O 4J Q) 
CP (TJ CD -H 
ro ft C 



co O co 

4-J (TJ -<H 

-h mh -a 

Xi U 



Eh O* O* CM CO - 




B >i CO 
>i JH (tj O ' ~ 
O 4-J CPIC 




OH£ CO 

C (TJ 

<D O r-t >. 

M -H H . — < 

Cjl, 4H -H 

-H CO <TJ 

O CO in 

ft CD <TJ 3 

ft ft ■ — I 4J 

co o (Tj 



■« C O ffl 

t-H -H 

CP O O +-* 

-H 4-> -H i-H 

til >! CO 

O CO - 

CD co 

T > JH CD 

CD ft O 

B C X (TJ 

-H CD **h 

(TJ CD >h 

U H O to 



U CD -P CD 
. (TJ ^3 -H CO 
t J3 +J * 3 



4-) nj 

O -H <-H 

C >i 
-H M M 

92 $ 
00 J3 > 
CD -P 
+J (1) 4-« 
-H CP O 
CO o 

+j cr 

-HOC 
ta O 

O -H i~H 
-H O O 
i-t X 



CD 
M 

4-) CP 



4-> — E-i 



Qi C U O 



t— CP 4-> 



4-> Xj 
>1 fO 



d <l) -H in 

-H & O 

C CD — H 

' — I 3 

<0 CO - O 

M C ro <: 

IIJTJ O I 

> C -H r— oj 

Q) (0 4J H CO 

CO CO ^ CO 

TJ CP <~-J 

a Q) H CM 

c c tj o 



0) ro n 

U CM 

c o 



..S?: : ! 



(PCX) 

Oj U M 

■ a. <y 

n u u 

~ <D C pO CD 

: T) u ra frfli u 

-H C -C <D C 

g a> c: at <t> a> 

ro tr * < cd & 

rH CD * Z O 9) 

■ &. co co q to to 



u — o u — o 



u — o o — cj> 

4J — E ' 4J E- 

tr — o tr> < 

4-> — E- 4-> (3 

ey u o — c_> 

4-> C_) 4-> — E-< 

CP u u — u 

+J — E-* +J — E- 

cp <C tr> — cj 



S O — u u — o 

4-» Eh +J E-h 

' CP < 61 

. 4-J — E-i 4-> — £i 

- O U — O O — tj 



co co 4-> — 6-t 



4-J — Ei 



+J — Ei 4-> — Ei 
CP — CJ5 O < 
4-> — E-i 4-) UJ 



ro j= h 




•h -H (D 

M O 0) M C -H 

CD -H CP CD V4 <D TJ 

CJ 4_i n rj o CP O 

C'H (d C GO XI 

ro o -p rt o c -h 

CD CO -H 0) > 4-> 



O CO 



p=g 



O cn — C 



cfl CJ) rO — rfj 
CP — CJ) CP — U) 



0) ro — <■ 



P — u 

US 



J — < ro — * 
P — out 
J — ri* cfl c 
) — O CP * 

j — rfl ro — « 
P — CJ) CP — c 



-< — < 



4-> C C 




h 4J a 



3Ji 3 



„ CP CD 4-J 

o c m o 

rfl CQ -H M CD 

fi ou q il. 

- e o co 



-H 4-J C **-« O t-H 



S3 oo : 

o cr co to t 

u o 4-» a 



-H CD CO 
(DCS) 
CQ O -Q 



TJ 55 a 
O Q W 



M M H IT) 

J3 (1) O rf h 

U JH 4-> w < 

4J U 

f0 ty Q 

>-a o 

MO C 

CD rO 0) T3 

T3 co r- C 

O 4J Cm cm rt 

-HQ* 2 H 



4 • 

c -o 

CQ O 



CO (D 

-H ' ■ 



Ci] CO 




CD LO 

n) co h 

CPr-4, o 

- - o < 
- P z 
■H ' — Id 
CP U 

a, o 

Q-4J a T3 



i— < a> "O 

- (B HI il 
< 4-> CO icC 

h ^ (UK 
CD M O 

(u u a y 



« w o « 
<U CO Xi « 

c >t a) co < 

OH C i 

CP CQ CD <0 i 

2 CP M 

CD O ra 

X: -H T3 

4J > C ^> 

CD ro r< 

M-i M Z 

o a. co q 

V „ r^, M 

^ 4-j z w e oh 

ir>C »QT3O4-)f0 
-H O U C M O E2 
m —i <U £3 O i 
_ O W 
* T) M Q f 

in Hi a s < 

c o < 

CD C"TJ M < 
-C -H CD i 
on 4-> O < 



O O <— I i — I 
vw 4-> 0 (0 



4-> Dl, 

M CO Ei 

ro < CD 

—I S - 

-H Q M CO 



t— 4 CO CD O 



o a o c 



s ~a -a < - 

o +-» CD u o 

M C CXrH 

4-1 m O < 

CD * 55 

co x: o ro q 

M 4-» XI 55 U 

CD -H 3 2 



13 M CO 5 *. 

C CD CD CXro 

t0 4-» C ro 

O CD - < 

- - CP£ 55 

_ . . CD 3 rj 
CD CL-H Ei 

CP O CX co 



- ro 

I™' 
55 - 

« ur> ■ 



> o o 

I *H LO 
I 4J 00 



4J (0 
O M 
M 4-J CQ 



CD 



CO 4-> - 

CO CO i-H 

(0 «< 

CD 55 

C M Q 

< ro O 



g 



B T3 -H M 

O O O 
M CO CQ 

vm M -H < 

OJ 55 

■ 6 0) O 

-o -h x: o 

4J M +J 

X» CL B 

O M-4 O *4-t U ULi 

CP O M (0 •— I 

CD G vm ^ M (0 vo 
M -H CO 'O O CO 
UlttOJ-OoiwCnirO 

* 3 U 4-> CO -H 

C X) lo cr. TD 

CO to CD O ' — 1 ™ 1* 
CD M 3 

o co cr M 

C +J CD CD 



4-) — Ei 

(0 — <c 
CP — o 



ro CJ cp — O 



CP — CJ) 
CP — O 
ro — <C 



O CD O co jC, ro O 
a E3 4-> < 

cd a* o <d -h 55 -a 



CD -H (D 

U m-i U 

C -H C 

CD 4-> CD 

fcr § & 

O -O CD 

CO -H CO 



(0 — < 
CP — o 
o — o 
CP — u 
u — o 



•H O 4-> - 



CQ CP CO 

M _ 4J CD 

CD 4-> TJ _-. C M 

g O CD T> O 

,-H 3 t> -H O 0 

M Xt -H E3 X! 

CI O M CO 4-* Ei 

M CD f0 M 

OS CUTJ CD 

O CX CO • 

Cu TJ CJ C XI 

CD tD C"-H -H 

. Q) -H (X C a, 

i-C ^H -H CD CJ) 

■ (« 4J£ a 



■ -h ni c <d c a 

i co -h m ro -h 

I => <D 

, Xt X» CD i-t T5 

' < E-» CD X! i-H CD 

55 CHH C 



* OS CJ 

PX! O C 

i CQ D-i (0 

) ^H >, C 

) CP XI CD 

rs 

1 T3 ro 



4-» ro »h O, ro 
rO cm XI 
M O CL " " ■ 



si 0 



O CD no M m * 



- - 55 

CO CM hH 

. t~~ CPi Ei 



CO M CO C C 



- m-i — ro -H J3 



ro 



M * — . 



4-J C 



■ r- hh - ro T3 
> in — .^r u C 
I S D5H +J ro 



cm CD ^ 5 < 
cu ra 4-» I 

cr* cj) CD ro co 

^-t CX -C M t-H 



. ... cx, 

OJ CD CD Z 

CP CP c^ tw 

CP CP o\ CJ) 



>,CM C TJ 
(H VO -H fl) 

^ S ? 



H 0) > 

co O ro 
C CD 
CD CD X! 
CP p. 

Cm CD 



u-> i— < 
co <r =: * ro 

vo i e o x; 

H O (3 CLTJ U 

I CP CQ CD 

iD -H (0 4-> >i 

VD i-H >i CO > 

r— I O XJ • 0J r0 
CP CP Q) 
■■ TJ TJ 4-J -H x: 
C (U CD 

-a* ro 4-> O ~~ 



i— < ^ «3< D O CD SO i 



, . I I — 1 

oiDLncj)M'^coroci;cj)cjcj)t 

) CP oo 0\ ( CJ) 

: t-t cm <m ro — - h 



4-J •—t tr a) 



to U a h 



-si* ^3* < 4-> CQ 4-J CM I 

ro ro I O P +J cn 

cm cm r- CD o nJ O < 
HOOlH>3!aJJ , 



J CD O CP 
) —i CD O i 
4 CX > C I 



CPTJ * 4-> 

. -H -H rt 

O TJ S - U 

i o CP co ro 

4-J -H co ro W CD 

CO -H CO f-H Od Xl 

I 55 O > CX O, 4-> 



a o coi m 



-H X) — - 
Q) "O U X) 

CD (fl CD HI o 

P >-H tT> — CX 

C CU CD CO 

Hi OHin 11 




u o tr 



4-» 

Si! 
&§ 

O CO 
OP 

cn m 



0) (D +J - 

u -a 4-i 



U ID O — O 

4-) > 4-> — £- 

fO -H x> o 

X P O 1 — o 



1-5 



. CJ> flj — 



flj O TO — < 
O — CJ> o — CJ> 



- U O — C_> 



-S 



U nj — 



o u — o o — C_> 



< u — t 
U 4-> — E 



rge Ig t: 
y chain ! 
gene; ss 


alifiers 


3' enhaw 
II sites 


<fl t> ca 
nj c 
>i flj ffl 




C T3 
-H C 


entr 
oning 

Ig h 
us tr 


c 
o 

-h m 
nj 


leavy cha 
II and Hi 


+J — t 4-> o 
CO O ffl O 
l-l M • — 1 


O ■ 
3- 



t_> p E- 4-> — E-« 



U — O O — CJ 



m & 3 c 



O G O O 



f-H O -H O 
t-H OO O Cl, 



CO i — I <-H 

m o> m > -h o 

t— r- o e c 



•a a 

CD 
5^ 



(5 C >i-C 



> — I & CD ( 



on ii a) 

C CP CD CD 

<0 OJ -U * 

-M O 4-J 



O <D C * - — 

a W -H < M H 

^ 1 CTl CT» CTi 

O o Q) r- cri a\ <J\ 

»-H O ~H CM *-H •— < ' 

Pl, _Q cm I I I 

O C H cm 2 U U 

Cl o cp i- < p w w 

-<-l QlfO bD Q 
CD C7>-H cn i | I 

j=! Q O *=r t— r- 
P U H S <N 




co o ro 
oo «— i in o 
o> OO OO CJ* 



,-t CM •— ' txi^E-i-P 



CO U CL, .-I — ' 



tO -H 
4-> O **-• 

c S2 -h 

CD v — I 



m p. a) -h t- 

■H WH ffl > 
uh 3 CP 

— to X 

ex a> 

~0 O G • — I 

t-h c f-i -h a. 

cn (0 Cl, a) S 

H PQ O CO 





CD f0 


CD 


CD 






U 4-) 


O 4-> 


u 


4-» 




c to 


c to 


a 


CO CO 




CD CTv 


CD en 


CD 


en 


OO 

r— 


cr^ " 




qu 


CD 

H CO 




a> x* - 


CD 43 ■ 


0J 


-Q - 




CO - 


CO -H ■ 


GO 


-H • 




w 


CO 




CO <z> 


CD 


4-> to o 


4-> C0 O 


4-> 


00 CTi 


m 


P O U~) 


U O IT) 




O r- 




nj &, 


nj a 




£X 




4-> 


4-» 








CO CO 


CO CO 


CO 


CO 




-H 










fS 




< 





Ct. co 
o a) 

o a 



I CP CD ■ 

J 4-1 CD 

. . >, CO 4-> O 4-1 

H 4) 0) H * C -H 

tr> a: fad S co 




C"0 CD B in VMEin 
™liL§,iL'- , 11 " ^ ii 

I I Cn O Q) tnCDCD 

rtjn)Offl^4JOa3^+JO 

E-i 4-> CO 4_> f0 O CO 4-1 n) O Id 
rtj * -H * ■— I C -H * >-H C -H 
E-"*^ g \ \ B^-"^' — Q 



! -H * 
IH 

i I CD m 
r !5 4J ro 



iU cm 

CO** 

ni -h n 



I H « C 



Vl> CM 

av n cm 
^ m ^ 



O t-i 

o 

CO "4-1 



MO i — I 



CD i— i 



GO CO CO OO I 
> CTn CT> <7°> 0> | 



) r-H r-H t— I i—( CO ( O C 



co a f^O i I I I — r- nj -H CD 

II IiiS.IIII <NmaojZN.coo .o • i — i 
eprfjen itrqjt ^wbubwo o b n a 



4-i CD -H UH fB>ifB >i (D CJ (T34J O ^ Cu 



C U O P i — I 



flj -h aj ^ Ct, 



4-> -H 4-) 

a- 



CO P O 4-> 



■a . 

CL, CD I 



CNl CM CM O 
HOOD 

nro «, , _ 

I > O 

r- t— - cz> rrj 

H 2; z ro a> 

tJQOHUIIwahHHMHHHHHHHhhHHhHHhHHHhHHHHE-'L . - m , „ ,^ . . . 



O T3 (3 



i H H h H h I 



o cx 

ao rt 

































o 


o 


— ^3 

(0 — <C 






























CD 






SB 




CJ* e-< 
























c 

rt 














CO 


n) — «< 
tT 1 — u 


















rt 












P 








(0 CJ 
























n 






CD 




to 


0 


CD 

-a 


CP — o 


















CD 






o 






-p 








n) — «d 


















3 






-P 














c; 


CP o 
























-H 






i 








t-H 


(0 — < 


















C 






c 






o 










en — c3 


















0) 






o 


00 




p 










ro O 


























c 




(X 










Cp — o 


















rt 








































> 






o 

-P 


1 

xj 




c 
a> 




o 

CO 




ro 


CP CJ 
CP — CJ 
























T3 










r— 




CO 


rt) f~< 
























a) 












o 


CD 


Cp — o 


















to 






CO 
3 


<u 




CO 








XI 

o 


rt cj 

CP Eh 


























P 




1 






£ 




rt — < 


















a> 






1 


CX 














CP — CP 


















4-> 




















i 


rt o 




«— 1 














+j 






e 






tj 




cl> 


o 


CO 




















to 






-H 


CO* 














rt — < 




o 














s 






<u 




-C 


+J 




r— • 






CP Eh 


ro 
















-p 






-P 


rt 


CO 






oo 






rt — < 


















+j 






o 


•S 




p 










cr> — O 


a — 


o 














-H 






p 




-h: 








LO 




rt o 


CP — 
















P 






cx c 




<D 








o 


Cr> — o 


















-P 








rt 




Xi 






LO 




rt v 


rt — 
















to 






CO 


c 

-H 


Hp 




< 






CP Eh 

rt — .< 
CP — cj 


rt 

rt — 

CP — 


< 

CJ) 




















a 






o 






o 




rt cj 


rt — 
















CJ 






x: 


& 






CO 






CP — o 


CP — 


g 




ro 




33 






33 






CJ 










CM 


£ 


*H 


rt — < 


rt 




IT) 




to 
















LO 


8 






4J 


CP c_> 


CP 




ro 


LO 










G 






c 


o 


1— 1 


c 










rt — < 


rt — 




^< 


t-3 ■ 


OS 


Q 












VhI 




CD 








> 


CP — CJJ 


CP — 




LO 




O 


cd 












-H 


cp 




& 










rt o 


rt — 












3 










r-H 












CD 


CP — CJ 


CP — 


1 


•*T 


LD 






>< 


CO 








<— 1 


t-t 


CD 






CM 


CO 


rt u 


ra — 


1 






1 






-H 








rt 




to 




cq 




a 


CP Eh 


CP — 




to 




fa- Z 








fa-f 






1 


c 


CP 






o 


rt — < 
CP — o 


rt 






» 


si 




(S3 


pc; 






oo 




o 






<=> 


o 






CP 










E-" 












p. 


Cu 




LO 


o 






rt — < 


rt — 


5 


















CM 




a 






r~ 


t— 






CP — CJJ 


CP — 


u 


ON 




Q tO 


as 




cq 






<y\ 


-P 


CD 




-P 


LO 








rt — <; 


rt 


o 


oo 




fa] t-i 


E-" 


< t=> 








c 


c 


CD 


o 


o 




CD 


r- 


CP o 


CP 




CT> 




fa. faj 


in 


> fc-3 






o 


rt 




M 


CD 






M 


LO 


rt — rtj 
CP — o 


rt — 




H 












MH 




1 


g 


o 


3 


— 1 


g 




o 


CP — 




1 














-H 


Hp 


CO 


o 


-H 


8 


o 




CP — o 


rt — 


1 


t_> 










o 




on 




rt 


o 


3 




c 


t/5 




CP — o 


CP — 


td 




PJ ai 








P, 




-i 


— 1 


<— 1 


g 


a 


<D 










o 


Q CO 


PS 


t--l 


CQ 


CD 






o 


3 


u 






& 




CO 
CD 


O LO 


<=> 


LO 




i 


Cd W 


Eh 


rt x> 


J8 




CJ 


Cp 


CO 


CD 


g 




OO CO 




^< 


CM 




[14 Cb V) > CS3 


CD 


3 


PL, 




d> 


*H 


x: 


-H 


CD 


a*" 


-g 


CNJ CT> 


CO 


o 


CM 


<=> 










fa* 


INI 








a 


E- 


Cn c/2 




CO 







CD O 
CO C 
-H CP 



oo CP O -P 

u c c 

-H <D -H CD 



CJ r- 
O CO 



CD ca 
CO CD 

rt -a 



co 1— i >i rt C CX 

t +J C CD rt 

lo ro ro &i -H g co 

H fl< T W C 00 +-) 



10 

LO LO 
Eh O C* 



co ra o rt o 



>l CO 

, . _ cd a 

i 4-» a: m o 



Eh « < ^ CM <M I 

Q I (31 O CTs i 
rt II UO<Tl»»| 

-P e d> i — ( t— H i—4 
O ^H t ) I 

II 3 II o a <z 

CP XI (DO S p 5 

rt O +J <=> *-3 F5 

4J O VX> J I I 

-H Q, CO HCO CO 

^ <-3 i-H ^-t ^-t 



LO LO 32 

oo co U - 

MHJO 
LO I U i— ( 

oo a, ^ 
i-H t-3 _q c 
fa] *r v 



■S 8JS « 

-H tn C 

* rt g 

CD cj -P 

"O co rt 

C rt CD CD 

<Q A G U 

CD -P 

co jz; cp 

CD -P "O 

CO O CD C 

ffj rH CQ CO 

J3 CO rt 

C G 

CD CD -H O 

> ^3 CO -H 

-H -P O -P 

co u a 

co 4-i >i a 

CD O -P t> 



) CM -p J3 CQ 



oo rt T3 -p » 
cp rt co o 



I -h 6 -P -P 



co cu o a c 



• co cy x: c 

• ^=P 3 -P -H 
i OS CT J3 

CD V-i ■ — I 



C 3 O CD 



1h &■ < 



3 CD co -H H E 



h— . ^ — COO rtC0C0-H(H O CO 



• CO zn 
I ft Q 0) 



CO Q 



cu 3 J3 Q mj 



■ M to a cd 

C T3-H 3 

XJ rt CD XJ &* 

>i tn CO ■ — I CD 

x! -P 3 rt CO 



-P X! 

AS 



Si 




-P CX, C X! 



CD CD • CP CD « XJ 

> O CD C XI CD G 

-H C 5 -H Eh i-i rt CD 

-p rt cr c o 

o x: -H -H * CD *o c 
CDCGrtXl3cDCD 

tii CD X3 -P > — i CT C 3 

CQ O G CM *-H o cr 

CD ^ CD O O G — I CD 

in CO +J O CX 3 U CO 



ex. c u — o u — cj> 

t~) P — Eh 4-J — 



P CJ -p - 



O — O CJ - 



>i rt 
a co 



32 U — O 



o — q 
-p rt 
o — u 



> Eh Hp E 



J Eh -P - 



> O — O 



U 4J — e 



P — Eh .p 



U — O CJ - 



P — Eh 



-P — Eh 

Cp — CJ5 

-P Eh 

U — CJ 



3 6 -P < 



hP M CD W 



-H OH — 

mh E3 rt x: 



•H i— ) 
4-1 O 
CX^-O 



3 CTi CO G CP 



rt i — ( rt ■ — I 



rt to XI XI O GCJ-P G X) -P CCD-P C -P G Cn -P 



P) It II XI, II II CO, II II 



t— r- i -P ( 



_ CP CD t CP CD 

B rt -P u rt -p 

>, o -p o CO 4-) o 
rtCDK* G-H* G- 



tl CO, II ti CO II 



rt-PUrt-Ptjrt-P 

4_>OC0+JOC0+JO 



Cp CD 
O 03 +J _ 

CQ -P O CO 



■ OS O G OS ^ CX - 



rt CO CO 

^ I oi en 
£ in in os o\ 

e CO i— l i— I 

I I 

II II r- CJ Cm 

CP CD -sp CJ a 

rt 4-J ro Q co 

i -p o <r\ t i 

i * C D co r- 



UiUUUUUOUUUUUUUO 
CJ 0 # 0 OUOOOOOOOCJOto 



iuE^waacoa:eHE_,e-,e_,EHEHeH6-'E--<E-<£Hi 

i^QQSSoCfaCbCxbhhDuChbtubutKl 



MA J-X; CHAO^J; CHAO L 

DEP. BIOCHEMISTRY, MOLECULAR BIOLOGY, MED. UNIV. S.C., 171 ASHLEY AVENUE, 
CHARLESTON/S.C. 29425, USA. 

BIOCHEMISTRY 31 (44). 1992. 10922-10928. CODEN: BICHA 
Full Journal Title: Biochemistry 
Language: ENGLISH 

We have cloned and determined the nucleotide sequence of a novel 
kallikrein-like mRNA, designated rKlKlO*, from rat submandibular gland and 
kidney with the aid of the polymerase chain reaction (PCR) . This cDNA 
contains 737 base pairs comprising the sequence encoding a mature protein 
of 235 amino acid residues, partial zymogen peptide, and 3' noncoding 
sequence. Sequence comparisons showed that rKlklO mRNA shares 87 and 88% 
sequence identity with rat tissue kallikrein at nucleic acid and amino acid 
levels, respectively. It encodes a 26 428-Da acidic protein whose derived 
amino acid sequence matches completely with the partial amino acid sequence 
of a kallikrein-like enzyme designated as T-kininogenase, K10 protein, or 
antigen- .gamma, purified from rat submandibular gland [Xiong et al . (1990) 
J. Biol. Chem. 265, 2822-2827; Gutman et al . (1991) Eur. J. Biochem. 784, 
1-5; Berg et al . (1991) Biochem. J. 280, 19-25] . The protein encoded by 
rKlklO retains the key amino acid residues determining kallikrein cleavage 
specificity. Northern blot analysis with an rKlklO-specif ic oligonucleotide 
probe showed that its mRNA level in the submandibular gland is decreased 
dramatically by administration of the .beta, agonist isoproterenol. 
Tissue- specif ic expression of rKlklO was anlyzed by Northern blotting and 
Southern blotting of PCR-amplif ied cDNA, which showed that rKlklO is 
expressed at high levels in the submandibular gland and low levels in the 
kidney but not in seven other tissues including prostate, liver, heart, 
adrenal gland, testes, pituitary, and pancreas. rKlklO cDNAs cloned from 
the kidney and submandibular gland show sequence identity. Specific 
expression of rKlklO in the kidney in addition to the submandibular gland 
indicates that rKlklO may be involved in the regulation of renal function. 
The PCR-based cloning strategy provided an efficient and reliable way to 
potentially identify all expressed kallikrein-related genes in rat 
submandibular gland. 
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08984026 94299026 

patched overexpression causes loss of wingless expression in Drosophila 
embryos . 
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The Drosophila patched gene encodes a putative membrane protein required 
for segmental patterning. 
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Human recombinant IGF- I induces the functional expression of AMPA/kainate 
receptors in cerebellar granule cells. 



7/6/2 (Item 2 from file: 154) 

09183708 95113708 

Surface distribution and partition during f reeze-f racture of CD8 antigens 
on human lymphocytes and on epithelial transfected cells. 



7/6/3 (Item 3 from file: 154) 

07784014 91303014 

Expression and capping of a proliferation-associated surface membrane p34 
kDa antigen on different human hematopoietic cell lines. 



7/6/4 (Item 4 from file: 154) 

07656880 91175880 

Lateral diffusion of nerve growth factor receptor: modulation by 
ligand-binding and cell -associated factors. 



7/6/5 (Item 5 from file: 154) 

07151658 90058658 

The Drosophila patched gene encodes a putative membrane protein required 
for segmental patterning. 
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Inhibition of human immunodeficiency virus (HIV-1) replication by 
synthetic oligo-RNA derivatives. 
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A kinetic study of membrane immunoglobulin capping by flow cytometry. 
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Popliteal vein pseudoaneurysm: a case report. 
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INTEGR IN -MEDIATED NEURITE OUTGROWTH IN NEUROBLASTOMA CELLS DEPENDS ON THE 
ACTIVATION OF POTASSIUM CHANNELS 



7/6/10 (Item 2 from file: 55) 

5778744 BIOSIS Number: 83041051 

A METHOD OF MEASURING HUMAN AORTIC VOLUME PULSE WAVE VELOCITY BY 

ELECTRICAL IMPEDANCE PLETHYSMOGRAPHY AND ITS CLINICAL APPLICATION 



7/6/11 (Item 3 from file: 55) 

5407358 BIOSIS Number: 82052161 

CONSIDERATIONS ON THE TROPHIC NICHES OF TAWNY OWL STRIX-ALUCO AND BARN 
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The Drosophila patched gene encodes a putative membrane protein required 
for segmental patterning. 

Hooper JE; Scott MP 

Howard Hughes Medical Institute, University of Colorado, Boulder 
80309-0347. 

Cell (UNITED STATES) Nov 17 1989, 59 (4) p751-65, ISSN 0092-8674 
Journal Code : CQ4 

Contract/Grant No.: HD24584; F32HD06784 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

The patched (ptc) gene is one of several segment polarity genes required 
for correct patterning within every segment of Drosophila. The absence of 
ptc gene function causes a transformation of the fate of cells in the 
middle part of each segment so that they form pattern elements 
characteristic of cells positioned around the segment border. Analysis of 
the mutant phenotype demonstrates that both segment and parasegment borders 



are included in the duplicated pattern of ptc mutants. We have cloned the 
ptc gene and deduced that the product is a 12 86 amino acid protein with at 
least seven putative transmembrane alpha helices, ptc RNA is expressed in 
embryos in broad stripes of segmental periodicity that later split into two 
stripes per segment primordium. The pattern of expression does not directly 
predict the transformation seen in ptc mutant embryos, suggesting that ptc 
participates in cell interactions that establish pattern within the 
segment . 
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Identification of fat -cell enhancer activity in Drosophila melanogaster 
using P-element enhancer traps. 

Hoshizaki DK; Lunz R; Ghosh M; Johnson W 

University of Illinois College of Medicine at Chicago, Department of 
Biochemistry 60612, USA. 

Genome (CANADA) Jun 1995, 38 (3) p497-506, ISSN 0831-2796 
Journal Code: FNP 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

JOURNAL ANNOUNCEMENT: 9601 

Subfile: INDEX MEDICUS 

To identify genes important in fat-cell metabolism and development, we 
have screened Drosophila stocks carrying an engineered transposable element 
that can reveal the presence of nearby enhancer elements . We have 
identified those "enhancer- trap lines" that contain transposable P elements 
integrated near fat-cell specific enhancer elements. We anticipate that the 
genes associated with these enhancers will provide information concerning 
fat-cell function and serve as target genes for studying fat-cell specific 
gene expression. Furthermore, the identification of enhancer- trap lines 
active in the developing fat cell should provide an entry point into the 
molecular and genetic analysis of early fat-cell development. Analysis of 
two lines has revealed that the transcription factors svp, a 
steroid-hormone receptor, and Kr, a zinc-finger protein, are present in the 
fat body; these factors are likely to be involved in fat -cell gene 
expression. In two other lines, beta-galactosidase was detected in a subset 
of adepithelial cells that may be the precursors to the adult fat cell . And 
finally, in a single line transgene activity is present in the progenitor 
cells of the embryonic fat body. The genes associated with these 
enhancer-trap lines may be involved in fat-cell development. 

Tags : Animal ; Support , Non-U . S . Gov 1 1 

Descriptors: *Drosophila melanogaster- -Physiology- -PH; * Enhancer Elements 
(Genetics) - -Genetics --GE; *Fat Body- -Physiology- - PH; beta-Galactosidase 
- -Metabolism- -ME; Drosophila melanogaster- -Embryology- -EM; Drosophila 
melanogaster- -Genetics- -GE; DNA-Binding Proteins; Fat Body- -Cytology- -CY; 
Fat Body- -Embryology- -EM; Genes, Insect; Larva- -Growth and Development- -GD 
; Larva- -Genetics - -GE ; Mesoderm- - Cytology- - CY; . Mesoderm- -Physiology- -PH; 
Receptors, Steroid; Transcription Factors--Genetics--GE; Zinc Fingers 

CAS Registry No. : 0 (seven-up protein) ; 0 (DNA-Binding Proteins) ; 0 

(Receptors, Steroid) ; 0 (Transcription Factors) 

Enzyme No.: EC 3.2.1.23 (beta-Galactosidase) 

Gene Symbol: Kr; svp 
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An improved method for chemical devitellinization of X-gal stained 
Drosophila embryos . 

Singh A; Kango M; Sinha P 

Drosophila Stock Center, School of Life Science, Indore, India. 
Indian J Exp Biol (INDIA) Feb 1995, 33 (2) pl50-2, ISSN 0019-5189 
Journal Code: GIZ 
Languages: ENGLISH 
Document type: JOURNAL ARTICLE 
JOURNAL ANNOUNCEMENT: 9509 
Subfile: INDEX MEDICUS 

In Drosophila developmental biological studies, X-gal staining is 
commonly employed to study the spatio-temporal expression of the lacZ 
reporter gene in the transformed flies or their embryos. Study of the lacZ 
pattern in embryos often suffers from the lack of an efficient and high 
yielding technique for devitellinization of X-gal stained embryos. 
Devitellinization techniques employed during antibody staining, in situ 
hybridization or embryonic cuticular preparations generally do not give 
satisfactory results when used for similar purpose in X-gal stained 
embryos. This results in the flaky appearance of the blue stain. We present 
here an improved chemical devitellinization technique which gives a high 
yield of devitellinized embryos and a better resolution of the X-gal 
staining pattern. 

Tags : Animal ; Compar a t i ve S tudy ; Support , Non -U.S. Gov 1 1 

Descriptors : *Drosophila- -Drug Effects- -DE ; *Galactosides ; ^Indoles ; 
^Vitelline Membrane --Drug Effects- -DE; Drosophila- -Embryology- -EM; Embryo, 
Non-Mammalian- -Drug Effects- -DE; Stains and Staining 

CAS Registry No.: 0 (Galactosides) ; 0 (Indoles); 7240-90-6 

(5-bromo-4-chloro-3-indolyl beta-galactoside) 
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09337699 95267699 

ovo, a Drosophila gene required for ovarian development, is specifically 
expressed in the germline and shares most of its coding sequences with 
shavenbaby, a gene involved in embryo patterning. 

Mevel-Ninio M; Terracol R; Salles C; Vincent A; Payre F 

Centre de Genet ique Moleculaire du C.N.R.S, Gif sur Yvette, France. 

Mech Dev (IRELAND) Jan 1995, 49 (1-2) p83-95, ISSN 0925-4773 
Journal Code : AXF 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

JOURNAL ANNOUNCEMENT: 9508 

Subfile: INDEX MEDICUS 

Genetic analyses of Drosophila oogenesis have revealed the central role 
of ovo, a gene required for differentiation of the female germline. A 
number of recessive ovo mutations also affect the shavenbaby (svb) function 
required for late embryo patterning, suggesting a tight structural link 
between ovo and svb. By using various genomic probes for in situ 
hybridization to wild type and mutant embryos, we show that ovo indeed 
shares most of its coding sequences with svb. svb expression is detected 



early in the presumptive head region and later in each segment. It requires 
control elements located upstream of the ovo genomic region, ovo expresses 
abundant maternal RNAs which are uniformly distributed in early cleavage 
embryos. A fraction that lacks an alternative ovo- specific protein coding 
region (ORF 2b) is detected in pole cells. Expression of an ovo-specific 
lacZ reporter gene (ovoB) shows that ovo encodes a nuclear protein present 
in the germline of both sexes. Zygotic ovoB expression is first detected in 
embryos at around stage 17 and persists up to the adult stage. Our data 
show that the germline specific expression of ovo in females correlates 
with its function in oogenesis. This expression, however, is also observed 
in males in which ovo is not required. 

Tags: Animal; Comparative Study; Female; Male; Support, Non-U. S. Gov't 

Descriptors: *Drosophila- -Embryology- -EM; *Gene Expression Regulation, 
Developmental - - Physiology- - PH ; *Ovary- - Embryology- - EM ; beta-Galactosidase 
- -Genetics --GE; Amino Acid Sequence; Base Sequence; Drosophila- -Genetics 
--GE; DNA, Recombinant; Embryo, Non- Mammalian; Exons; Genetic Code,* 
Molecular Sequence Data; Ovum- -Metabolism- -ME; Peptide Chain Initiation; 
Sequence Homology, Nucleic Acid; Transcription, Genetic 

CAS Registry No. : 0 (DNA, Recombinant) 

Enzyme No.: EC 3.2.1.23 (beta-Galactosidase) 

Gene Symbol: ovo; svb; ovoB; lacZ 
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Protein kinase A and hedgehog signaling in Drosophila limb development. 
Jiang J; Struhl G 

Howard Hughes Medical Institute, Department of Genetics and Development 
Columbia University College of Physicians and Surgeons, New York, New York 
10032. 

Cell (UNITED STATES) Feb 24 1995, 80 (4) p563-72, ISSN 0092-8674 
Journal Code: CQ4 

Languages : ENGLISH 
' Document type: JOURNAL ARTICLE 
JOURNAL ANNOUNCEMENT: 9506 
Subfile: INDEX MEDICUS 

The Drosophila hedgehog (hh) gene encodes a secreted protein involved in 
organizing growth and patterning in many developmental' processes. Hh 
appears to act by inducing the localized expression of at least two other 
signaling molecules, decapentaplegic (dpp) and wingless (wg) , which then 
govern cell proliferation and patterning in surrounding tissue. Here, we 
demonstrate that cyclic AMP (cAMP) -dependent protein kinase A (PKA) is 
essential during limb development to prevent inappropriate dpp and wg 
expression. We also show that a constitutively active form of PKA can 
prevent inappropriate dpp and wg expression, but does not interfere with 
their normal induction by hh. We propose that the basal activity of PKA 
imposes a block on the transcription of dpp and wg and that hh exerts its 
organizing influence by alleviating this block. 

Tags: Animal; Support, Non-U. S. Gov't 

Descriptors: *Cyclic AMP-Dependent Protein Kinases- -Metabolism- -ME; 
*Drosophila- -Embryology- -EM; *Gene Expression Regulation; *Proteins 
- -Metabolism- -ME ; *Signal Transduction; beta-Galactosidase- -Analysis- -AN; 
Animals, Transgenic; Biological Markers,* Cell Communication; Cyclic 
AMP-Dependent Protein Kinases- -Genetics--GE; Down -Regulation (Physiology) ; 
Embryonic Induction; Extremities- -Embryology- -EM; Heat; Insect Hormones 



- -Biosynthesis- -BI ; Insect Hormones- -Genetics --GE; Membrane Proteins 
_ -Genetics - -GE ; Proteins- -Genetics - -GE ; Proto-Oncogene Proteins 

- -Biosynthesis- -BI ; Stress; Transcription, Genetic; Wing- -Embryology- -EM 
CAS Registry No.: 0 (dpp protein, Drosophila) ; 0 (patched protein); 0 
(Biological Markers) ; 0 (Insect Hormones) ; 0 (Membrane Proteins) ; 0 
(Proteins); 0 (Proto-Oncogene Proteins); 117758-26-6 (wingless protein, 
Drosophila) ; 149291-21-4 (hedgehog protein, Drosophila) 

Enzyme No.: EC 2.7.10.- (Cyclic AMP-Dependent Protein Kinases); EC 
3.2.1.23 (beta-Galactosidase) 
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Expression of the ligand-binding nicotinic acetylcholine receptor subunit 
D alpha 2 in the Drosophila central nervous system. 

Jonas PE; Phannavong B; Schuster R; Schroder C; Gundel finger ED 

Center for Molecular Neurobiology, University of Hamburg, Germany. 

J Neurobiol (UNITED STATES) Dec 1994, 25 (12) pl494-508, ISSN 
0022-3034 Journal Code: JAM 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

JOURNAL ANNOUNCEMENT: 9505 

Subfile: INDEX MEDICUS 

The D alpha 2 gene encodes a ligand-binding subunit of nicotinic 
acetylcholine receptors (nAChRs) from Drosophila melanogaster . We have 
studied the distribution of D alpha 2 transcripts and protein by in situ 
hybridization and immunohistochemistry, respectively, as well as the 
regulation of D alpha 2 gene expression in vivo using D alpha 2 promoter 
fragments fused to the Escherichia coli lacZ gene. Transcripts and protein 
from the D alpha 2 gene were detected exclusively in the central nervous 
system. Both in late embryos and adults D alpha 2 -like immunoreactivity is 
widely but not uniformly distributed in the synaptic neuropil, suggesting 
that the D alpha 2 protein is a subunit of a synaptic nicotinic receptor. 
Its distribution resembles that of ALS and ARD proteins, two other nAChR 
subunits of the fly. Five different D alpha 2-lacZ fusion gene constructs 
were introduced into the Drosophila genome by P-element-mediated gene 
transfer to identity functional elements of the D alpha 2 promoter. All 
constructs produce a basic lacZ expression pattern that is compatible with 
the distribution of D alpha 2 transcripts and protein. A 880 bp upstream 
fragment harbors the cis elements for the expression of a weak but specific 
basic D alpha 2 pattern. The next 350 bp further upstream significantly 
enhance beta-galactosidase expression without influencing the pattern of 
expression. Between 1.7 and 7.3 kb upstream of the transcription start site 
one or more elements that are required for D alpha 2 expression in optic 
lobe tangential cells are located. 

Tags : Animal ; Support , Non-U . S . Gov ' 1 

Descriptors : *beta-Galactosidase- -Analysis- -AN; *Brain Chemistry; 
^Drosophila- -Genetics- -GE; *Gene Expression Regulation, Developmental ; 
^Promoter Regions (Genetics) - -Genetics- -GE ; *Receptors, Nicotinic 
--Ultrastructure--UL; Base Sequence; Central Nervous System- -Cytology- -CY; 
Drosophila- -Chemistry- -CH ,* Drosophila- -Embryology- -EM ; In Situ 

Hybridization; Introns; Molecular Sequence Data; Receptors, Nicotinic 
- -Analysis - -AN; Receptors , Nicotinic- -Chemistry- -CH ; Receptors , Nicotinic 
- -Genetics- -GE 

CAS Registry No. : 0 (Receptors, Nicotinic) 



Enzyme No.: EC 3.2.1.23 (beta-Galactosidase) 
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Ultrabithorax protein is necessary but not sufficient for full activation 
of decapentaplegic expression in the visceral mesoderm. 

Sun B; Hursh DA; Jackson D; Beachy PA 

Howard Hughes Medical Institute, Department of Molecular Biology and 
Genetics, Johns Hopkins University School of Medicine, Baltimore, MD 21205. 

EMBO J (ENGLAND) Feb 1 1995, 14 (3) p520-35, ISSN 0261-4189 
Journal Code: EMB 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

JOURNAL ANNOUNCEMENT: 9505 

Subfile: INDEX MEDICUS 

To elucidate the mechanisms by which homeotic selector (HOM) genes 
specify the unique features of Drosophila segments, we have analyzed the 
regulation of decapentaplegic (dpp) , a transforming growth factor 
(TGF) -beta superfamily member, and have found that the Ultrabithorax (Ubx) 
HOM protein directly activates dpp expression in parasegment 7 (PS7) of the 
embryonic visceral mesoderm. Other factors are also required, including one 
that appears to act through homeodomain protein binding sites and may be 
encoded by extradenticle (exd) . The exd protein binds in a highly 
co-operative manner to regulatory sequences mediating PS7- specific dpp 
expression, consistent with a genetic requirement for exd function in 
normal visceral mesoderm expression of dpp. A second mechanism contributing 
to PS7 expression of dpp appears not to require Ubx protein directly, and 
involves a general visceral mesoderm enhancer coupled to a spatially 
specific repression element. Thus, even in an apparently simple case where 
visceral mesoderm expression of the dpp target gene mirrors that of the Ubx 
HOM protein, full activation by Ubx protein requires at least one 
additional factor. In addition, a distinct regulatory mode not directly 
involving Ubx protein also appears to contribute to PS7- specific 
expression. 

Tags : Animal 

Descriptors : *Drosophila- -Embryology- -EM; *DNA-Binding Proteins 

--Metabolism- -ME; *Gene Expression Regulation, Developmental; *Homeodomain 
Proteins- -Metabolism- -ME; *Insect Hormones- -Biosynthesis- -BI ; beta-Galactos 
idase--Genetics--GE; Base Sequence; Binding Sites; Carrier Proteins,* DNA 
--Metabolism- -ME; Genes, Insect; Genes, Reporter; Insect Hormones- -Genetics 
--GE; Mesoderm- -Metabolism- -ME; Models, Genetic; Molecular Sequence Data; 
Regulatory Sequences, Nucleic Acid- -Genetics- -GE ; Sequence Analysis, DNA; 
Transcription Factors- -Metabolism- -ME ; Transforming Growth Factor beta 
- -Biosynthesis- -BI ; Viscera- -Embryology- -EM ; Viscera- -Metabolism- -ME 

CAS Registry No.: 0 (dpp protein, Drosophila); 0 (extradenticle 
protein) ; 0 (ultrabithorax protein) ; 0 (Carrier Proteins) ; 0 

(DNA-Binding Proteins) ; 0 (Homeodomain Proteins) ; 0 (Insect Hormones) ; 
0 (Transcription Factors) ; 0 (Transforming Growth Factor beta) ; 

9007-49-2 (DNA) 

Enzyme No.: EC 3.2.1.23 (beta-Galactosidase) 

Gene Symbol: ubx; dpp 
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Tau-beta-galactosidase, an axon- targeted fusion protein. 
Callahan CA; Thomas JB 

Molecular Neurobiology Laboratory, Salk Institute for Biological Studies, 
San Diego, CA 92186. 

Proc Natl Acad Sci USA (UNITED STATES) Jun 21 1994, 91 (13) p5972-6, 
ISSN 0027-8424 Journal Code: PV3 

Contract /Grant No.: GM07198, GM, NIGMS 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

JOURNAL ANNOUNCEMENT: 9409 

Subfile: INDEX MEDICUS 

The most commonly used enzymatic reporter molecule, Escherichia coli 
beta-galactosidase (beta-gal ; beta-D-galactoside galactohydrolase, EC 
3.2.1.23), fails to readily diffuse into axons; consequently, the 
morphologies of beta-gal -labeled neurons cannot directly be determined. For 
analysis of neuronal pathfinding and synaptic connectivity, this 
information is essential. We have constructed an axon- targeted beta-gal 
reporter by fusing the cDNA encoding the bovine microtubule-binding 
protein, tau, to lacZ, the E. coli gene encoding beta-gal. This reporter 
labels cell bodies and axons when expressed by developing and adult 
Drosophila neurons. It also reveals the entire cellular extent of 
nonneuronal cells such as muscle fibers and glia. To generate neuronal 
markers for studies of Drosophila neural development, we constructed a 
tau-beta-gal enhancer- trap transposon. From 1500 independent lines 
generated by mobilization of this transposon, we have isolated a set of 
useful markers for specific subsets of neurons, glia, and muscles. Since 
the tau cDNA-lacZ reporter utilizes bovine tau, it may also effectively 
target beta-gal in vertebrate neurons and prove to be a useful reagent for 
the analysis of vertebrate nervous systems. 

Tags: Animal; Support, Non-U. S. Gov f t; Support, U.S. Gov f t, P.H.S. 

Descriptors : *beta-Galactosidase- -Biosynthesis- -BI ; *tau Proteins 
- -Biosynthesis- -BI ; * Axons- -Physiology- -PH; ^Neurons- -Metabolism- -ME; 
^Recombinant Fusion Proteins- -Biosynthesis- -BI ; beta-Galactosidase 
--Analysis- -AN; tau Proteins- -Analysis- -AN; Cattle; Drosophila- -Embryology 

- - EM ; Drosophila- -Physiology- -PH; Embryo, Non- Mammalian- -Physiology- -PH; 
Escherichia coli- -Enzymology- -EN; Immunohistochemistry ,* Neurons- -Physiology 

- - PH ; Organ Specificity; Recombinant Fusion Proteins- -Analysis- -AN; 
Restriction Mapping 

CAS Registry No. : 0 (tau Proteins) ; 0 (Recombinant Fusion Proteins) 
Enzyme No.: EC 3.2.1.23 (beta-Galactosidase) 
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Multiple cis-acting targeting sequences are required for orb mRNA 
localization during Drosophila oogenesis. 
Lantz V; Schedl P 

Department of Biology, Washington University, St. Louis, Missouri 63130. 
Mol Cell Biol (UNITED STATES) Apr 1994, 14 (4) p2235-42, ISSN 
0270-7306 Journal Code: NGY 
Languages : ENGLISH 



Document type: JOURNAL ARTICLE 
JOURNAL ANNOUNCEMENT: 9406 
Subfile: INDEX MEDICUS 

The targeting of positional information to specific regions of the oocyte 
or early embryo is one of the key processes in establishing 
anterior-posterior and dorsal -ventral polarity. In many developmental 
systems, this is accomplished by localization of mRNAs . The germ 
line-specific Drosophila orb gene plays a critical role in defining both 
axes of the developing oocyte, and its mRNA is localized in a complex 
pattern during oogenesis. We have identified a 280-bp sequence from the orb 
3 1 untranslated region capable of reproducing this complex localization 
pattern. Furthermore, we have found that multiple cis- acting elements 
appear to be required for proper targeting of orb mRNA. 

Tags: Animal; Female; Support, U.S. Gov f t, P.H.S. 

Descriptors: *Drosophila melanogaster- -Physiology- -PH; *Gene Expression; 
*0ocytes- -Physiology- -PH; *Oogenesis ; *RNA, Messenger- -Biosynthesis- -BI ; 
beta-Galactosidase- -Biosynthesis- -BI ; Drosophila melanogaster- -Genetics - -GE 
Embryo, Non-Mammalian- -Physiology- -PH; Heat-Shock Proteins- -Biosynthesis 
--BI; Ovary- -Physiology- -PH; Plasmids; Promoter Regions (Genetics); 
Recombinant Proteins- -Biosynthesis- -BI ; Restriction Mapping; RNA, Messenger 
- - Analy s is- -AN ; Trans 1 a t i on , Gene t i c 

CAS Registry No.: 0 (Heat-Shock Proteins); 0 (Plasmids); 0 
(Recombinant Proteins) ; 0 (RNA, Messenger) 

Enzyme No.: EC 3.2.1.23 (beta-Galactosidase) 

Gene Symbol : orb 



15/5/9 (Item 9 from file: 154) 

DIALOG (R) File 154 :MEDLINE (R) 

(c) format only 1996 Knight-Ridder Info. All rts. reserv. 

08717745 94032745 

A double staining technique using 5-bromo, 4-chloro-3-indolyl-beta-D-galac 
topyranoside (X-gal) and immunoperoxidase in whole Drosophila embryos. 

Kobayashi S; Okada M 

Institute of Biological Sciences, University of Tsukuba, Ibaraki, Japan. 
Biotech Histochem (UNITED STATES) Jul 1993, 68 (4) p237-9, ISSN 
1052-0295 Journal Code: A29 
Languages: ENGLISH 
Document type : JOURNAL ARTICLE 
JOURNAL ANNOUNCEMENT: 9402 
Subfile: INDEX MEDICUS 

We have developed a double staining method using 

5-bromo, 4-chloro-3-indolyl-beta-D-galactopyranoside X-gal and immunoperoxid 
ase for whole Drosophila embryos. The dechorionated embryos are fixed in 
heptane saturated with 4% formaldehyde, then in heptane and 50% methanol. 
Fixed embryos are devitellinized with a tungsten needle and processed for 
immunoperoxidase staining immediately prior to peroxidase color 
development. The embryos are stained with X-gal, then peroxidase staining 
is resumed. This procedure enables us to observe cells stained with both 
X-gal and a specific antibody in whole embryos. 

Tags: Animal; Support, Non-U. S. Gov't 

Descriptors : * Embryo, Non- Mammalian- -Ultrastructure- -UL; Drosophila; 
Galactosidases - - Immunology- - IM ; Galactosides ; Immunoenzyme Techniques ; 
Indoles ; Paraffin 

CAS Registry No.: 0 (Galactosides); 0 (Indoles); 7240-90-6 

(5-bromo-4-chloro-3-indolyl beta-galactoside) ; 8002-74-2 (Paraffin) 
Enzyme No.: EC 3.2.1.- (Galactosidases) 
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The mouse Enhancer trap locus 1 (Etl-1) : a novel mammalian gene related 
to Drosophila and yeast transcriptional regulator genes. 

Soininen R; Schoor M; Henseling U; Tepe C; Kisters-Woike B; Rossant J; 
Gossler A 

Max-Delbruck-Laboratorium, Max-Planck-Gesellschaf t , .Koln, FRG. 
Mech Dev (IRELAND) Nov 1992, 39 (1-2) plll-23, ISSN 0925-4773 
Journal Code: AXF 

Contract/Grant No.: 5R01HD2533403 , HD, NICHD 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

JOURNAL ANNOUNCEMENT: 9305 

Subfile: INDEX MEDICUS 

A novel mouse gene, Enhancer trap locus 1 (Etl-1) , was identified in 
close proximity to a lacZ enhancer trap integration in the mouse genome 
showing a specific beta-galactosidase staining pattern during development. 
In situ analysis revealed a widespread but not ubiquitous expression of 
Etl-1 throughout development with particularly high levels in the central 
nervous system and epithelial cells. The amino acid sequence of the Etl-1 
protein deduced from the cDNA shows strong similarity, over a stretch of 
500 amino acids, to the Drosophila brahma protein involved in the 
regulation of homeotic genes and to the yeast transcriptional activator 
protein SNF2/SWI2 as well as to the RAD54 protein and the recently 
described helicase-related yeast proteins STH1 and MOT1 . Etl-1 is the first 
mammalian member of this group of proteins that are implicated in gene 
regulation and/or influencing chromatin structure. The homology to the 
regulatory proteins SNF2/SWI2 and brahma and the expression pattern during 
embryogenesis suggest that Etl-1 protein might be involved in gene 
regulating pathways during mouse development. 

Tags: Animal; Comparative Study; Support, Non-U. S. Gov't; Support, U.S. 
Gov't, P.H.S. 

Descriptors: *Enhancer Elements (Genetics); *Genes, Structural; *Mice 
- -Genetics - -GE ; *Proteins- -Genetics - -GE ; beta-Galactosidase- -Biosynthesis 
--BI; beta-Galactosidase- -Genetics- -GE; Amino Acid Sequence; Base Sequence 
Drosophila melanogaster- -Genetics- -GE; DNA- -Genetics- -GE; Fetal 
Development- -Genetics- -GE ; Genetic Techniques ; Mice- -Embryology- -EM ; 
Molecular Sequence Data; Open Reading Frames; Organ Specificity; Proteins 
- -Biosynthesis- -BI ; Recombinant Fusion Proteins- -Biosynthesis- -BI ; 
Recombinant Fusion Proteins - -Genetics - -GE ; RNA, Messenger- -Analysis- -AN; 
Saccharomyces cerevisiae- -Genetics - -GE ; Sequence Alignment ; Sequence 
Homology, Amino Acid; Transcription Factors- -Biosynthesis- -BI ; 

Transcription Factors- -Genetics- -GE 

CAS Registry No.: 0 (Etl-1 protein); 0 (Proteins); 0 (Recombinant 
Fusion Proteins) ; 0 (RNA, Messenger) ; 0 (Transcription Factors) 
9007-49-2 (DNA) 

Enzyme No.: EC 3.2.1.23 (beta-Galactosidase) 

Gene Symbol: ETL-1; LACZ; SNF2 ; SW12 ; MOT1; STH1; brm; neo 
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A wingless-dependent polar coordinate system in Drosophila imaginal discs 
[see comments] 

Couao JP; Bate M; Martinez -Arias A 

Department of Zoology, University of Cambridge, United Kingdom. 
Science (UNITED STATES) Jan 22 1993, 259 (5094) p484-9, ISSN 
O^Q^b-8075 Journal Code: UJ7 

Comment in Science 1993 Jan 22 ; 259 (5094) : 471-2 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

JOURNAL ANNOUNCEMENT: 9304 

Subfile: INDEX MEDICUS 

The patterning of the imaginal discs in Drosophila melanogaster is a 
progressive process, that, like the patterning of the larval epidermis 
during embryogenesis , requires the activity of segment polarity genes. One 
segment polarity gene, wingless, encodes a homolog of the mouse 
proto-oncogene Wnt-1 and plays a prominent role in the patterning of the 
larval epidermis and the imaginal discs. However, whereas the function of 
wingless in the embryo is initially associated with a pattern of stripes 
along the anteroposterior axis that are part of a Cartesian coordinate 
system, it is shown here that during imaginal development wingless is 
associated with a pattern of sectors that provide references for a polar 
coordinate system homologous to that postulated in a well-known model for 
the regeneration of insect and vertebrate limbs. 

Tags: Animal; Comparative Study; Support, Non-U. S. Gov't 

Descriptors : *Drosophila melanogaster- -Genetics - -GE ; beta-Galactosidase 
- -Genetics- -GE; Drosophila melanogaster- -Embryology- -EM; Drosophila 
melanogaster- -Growth and Development- -GD; Embryo, Non-Mammalian- -Cytology 
--CY; Embryo, Non- Mammalian- -Physiology- -PH; Gene Expression; Larva; Mice; 
Phenotype; Protein-Tyrosine Kinase- -Genetics- -GE ; Proto-Oncogene Proteins 
- -Genetics --GE; Proto-Oncogenes ; Sequence Homology, Nucleic Acid; Wing 

CAS Registry No.: 0 (proto-oncogene protein int-1) ; 0 (Proto-Oncogene 
Proteins) 

Enzyme No.: EC 2.7.1.112 (Protein-Tyrosine Kinase); EC 3.2.1.23 
(beta-Galactosidase) 
Gene Symbol: lacZ; wg; en; Wnt-1 
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Apical secretion and association of the Drosophila yellow gene product 
with developing larval cuticle structures during embryogenesis . 

Kornezos A; Chia W 

Drosophila Neurobiology Laboratory, National University of Singapore, 
Kent Ridge Crescent. 

Mol Gen Genet (GERMANY) Nov 1992, 235 (2-3) p397-405, ISSN 0026-8925 
Journal Code: NGP 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

JOURNAL ANNOUNCEMENT: 9303 

Subfile: INDEX MEDICUS 

The yellow (y) gene of Drosophila melanogaster is required for the 
pigmentation of larval and adult cuticle structures. The deduced y protein 
sequence includes two putative N-linked glycosylation sites and a putative 



signal peptide, suggesting that it might be a secreted molecule. Consistent 
with the characteristics of a secreted protein, our in vitro translation 
studies using RNA synthesised from the y cDNA demonstrate that the nascent 
y polypeptide is a preprotein that cotranslationally translocates into the 
endoplasmic reticulum (ER) membrane and becomes glycosylated. The 
N-terminal peptide is cleaved from the preprotein between the two alanine 
residues at positions 21 and 22, to release the final product into the 
lumen of the ER. Antibodies raised against the y polypeptide detect the 
protein starting at 13 h post-fertilization in epidermal cells and in the 
cuticle structures secreted by them that later become pigmented; in 
addition, yellow protein is detected in the cuticle structures associated 
with Keilin's organs. The embryonic beta-galactosidase staining pattern of 
a transgene, bearing a construct in which expression of the lacZ gene is 
driven by the y promoter, is also described and is similar to that of the y 
protein. Our results indicate that the y gene product is an apically 
secreted protein which becomes an immobilised structural component of the 
pigmented cuticle. 

Tags: Animal; Support, Non-U. S. Gov f t 

Descriptors : *Drosophila melanogaster- -Genetics- -GE ; * Embryo , 

Non - Mammal ian -- Phy s i ol ogy - -PH; * Insect Hormones- -Genetics- -GE ; beta-Galacto 
sidase- -Genetics- -GE ; beta-Galactosidase- -Metabolism- -ME ; Amino Acid 
Sequence; Base Sequence; Drosophila melanogaster- -Embryology- -EM; DNA 
- -Genetics- -GE ; Endoplasmic Reticulum- -Metabolism- -ME ; Fertilization; 
Insect Hormones --Analysis --AN; Insect Hormones- -Biosynthesis- -BI ; Larva; 
Molecular Sequence Data; Oligodeoxyribonucleotides ; Polymerase Chain 
Reaction- -Methods- -MT ; Recombinant Fusion Proteins - -Metabolism- -ME ; 
Restriction Mapping; Translation, Genetic 

CAS Registry No. : 0 (yellow locus protein, Drosophila) ; 0 (Insect 
Hormones) ; 0 (Oligodeoxyribonucleotides) ; 0 (Recombinant Fusion 

Proteins) ; 9007-49-2 (DNA) 

Enzyme No.: EC 3.2.1.23 (beta-Galactosidase) 
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dOct2, a Drosophila Oct transcription factor that functions in yeast. 
Prakash K; Fang XD; Engelberg D; Behal A; Parker CS 

Division of Chemistry, California Institute of Technology, Pasadena 
91125 . 

Proc Natl Acad Sci USA (UNITED STATES) Aug 1 1992, 89 (15) p7080-4, 
ISSN 0027-8424 Journal Code: PV3 

Contract/Grant No.: GM42671, GM, NIGMS 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

JOURNAL ANNOUNCEMENT: 9211 

Subfile: INDEX MEDICUS 

Oct factors are members of the POU family of transcription factors that 
are shown to play important roles during development in mammals. Here we 
report the cDNA cloning and expression of a Drosophila Oct transcription 
factor. Whole mount in situ hybridization experiments revealed that the 
spatial expression patterns of this gene during embryonic development have 
not yet been observed for any other gene. In early embryogenesis , its 
transcripts are transiently expressed as a wide uniform band from 2 0% to 
40% of the egg length, very similar to that of gap genes. This pattern 
progressively resolves into a series of narrower stripes followed by 



expression in 14 stripes. Subsequently, transcripts from this gene are 
expressed in the central nervous system and the brain. When expressed in 
the yeast Saccharomyces cerevisiae, this Drosophila factor functions as a 
strong, octamer-dependent activator of transcription. Our data strongly 
suggest possible functions for the Oct factor in pattern formation in 
Drosophila that might transcend the boundaries of genetically defined 
segmentation genes. 

Tags: Animal; Comparative Study; Human; Support, Non-U. S. Gov't; Support, 
U.S. Gov't, P.H.S. 

Descriptors : *Drosophila- -Genetics --GE; *DNA-Binding Proteins- -Metabolism 

- -ME ; *Saccharomyces cerevisiae- -Genetics- -GE ; ^Transcription Factors 
--Metabolism- -ME; beta-Galactosidase- -Genetics- -GE; beta-Galactosidase 

- - Isolation and Purification- - IP ; beta-Galactosidase- -Metabolism- -ME ; 
Amino Acid Sequence; Base Sequence; Cloning, Molecular; Drosophila 
--Metabolism- -ME; DNA- -Genetics- -GE; Embryo, Non- Mammalian; Gene Library; 
Molecular Sequence Data; Plasmids; Protein Conformation,* Recombinant Fusion 
Proteins --Isolation and Purification- -IP; Recombinant Fusion Proteins 
--Metabolism- -ME; Sequence Homology, Nucleic Acid; Transcription Factors 
--Genetics--GE; Transcription Factors- -Isolation and Purification- - IP 

Molecular Sequence Databank No. : GENBANK/M93149 

CAS Registry No.: 0 (transcription factor OTF-2) ; 0 (DNA-Binding 
Proteins) ; 0 (Plasmids) ; 0 . (Recombinant Fusion Proteins) ; 0 

(Transcription Factors) ; 9007-49-2 (DNA) 
Enzyme No.: EC 3.2.1.23 (beta-Galactosidase) 
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Individual dorsal morphogen binding sites mediate activation and 
repression in the Drosophila embryo. 

Jiang J; Rushlow CA; Zhou Q; Small S; Levine M 

Department of Biological Sciences, Fairchild Center, Columbia University, 
New York, NY 10027. 

EMBO J (ENGLAND) Aug 1992, 11 (8) p3147-54, ISSN 0261-4189 
Journal Code: EMB 

Contract/Grant No.: GM 46638, GM, NIGMS 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 
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Subfile: INDEX MEDICUS 

The dorsal (dl) morphogen gradient is responsible for initiating the 
differentiation of the mesoderm, neuroectoderm and dorsal ectoderm in the 
Drosophila embryo, dl encodes a sequence- specif ic DNA binding protein that 
belongs to the Rel family of transcription factors. Previous studies have 
shown that dl activates the mesoderm determinant twist (twi) ; here we use a 
combination of site-directed mutagenesis and P- transformation assays to 
demonstrate that it also functions as a direct transcriptional repressor of 
a second target gene, zerknullt (zen) . By exchanging dl binding sites 
between the promoters we show that activator sites from twi can mediate 
repression when placed in the context of the zen promoter, and that 
repressor sites from zen can mediate activation in the context of the twi 
promoter. This represents the first demonstration that common binding sites 
for any DNA binding protein can mediate both activation and repression in a 
developing embryo. Evidence is also presented that the affinities of dl 
binding sites are important for the efficiency of repression, but are not 



the sole determinants of the threshold response to the dl gradient. 
Tags: Animal; Support, U.S. Gov't, P.H.S. 

Descriptors : *Drosophila- -Genetics --GE; *DNA-Binding Proteins- -Genetics 
- -GE ; *Nuclear Proteins - -Genetics - -GE ; beta-Galactosidase- -Genetics - -GE ,- 
beta-Galactosidase- -Metabolism- -ME; Base Sequence; Binding Sites; Cloning, 
Molecular; Drosophila- -Embryology- -EM; DNA Insertion Elements; DNA-Binding 
Proteins- -Metabolism- -ME; Embryo, Non- Mammalian- -Physiology- -PH; Heat -Shock 
Proteins - -Genetics - -GE; Heat -Shock Proteins- -Metabolism- -ME; Molecular 
Sequence Data; Morphogenesis- -Genetics- -GE; Mutagenesis, Site-Directed; 
Nuclear Proteins - -Metabolism- -ME ; Oligodeoxyribonucleotides ; Promoter 
Regions (Genetics) ; Recombinant Fusion Proteins- -Metabolism- -ME ; 
Transformation, Genetic 

CAS Registry No.: 0 (dorsal protein, Drosophila); 0 (DNA Insertion 
Elements) ; 0 (DNA-Binding Proteins) ; 0 (Heat-Shock Proteins) ; 0 
(Nuclear Proteins) ; 0 (Oligodeoxyribonucleotides) ; 0 (Recombinant 
Fusion Proteins) 

Enzyme No.: EC 3.2.1.23 (beta-Galactosidase) 

Gene Symbol: dl; zen; lacZ 
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Dorsal -ventral patterning in Drosophila: DNA binding of snail protein to 
the single-minded gene. 

Kasai Y; Nambu JR; Lieberman PM; Crews ST 

Department of Biology, University of California, Los Angeles 90024. 
Proc Natl Acad Sci USA (UNITED STATES) Apr 15 1992, 89 (8) p3414-8, 
ISSN 0027-8424 Journal Code: PV3 

Contract/Grant No.: T 32 CA09056, CA, NCI; R01 HD25251, HD, NICHD 

Languages: ENGLISH 
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Subfile: INDEX MEDICUS 

The Drosophila snail gene is required for proper mesodermal development. 
Genetic studies suggest that it functions by repressing adjacent ectodermal 
gene expression including that of the single-minded (sim) gene. The snail 
gene encodes a protein with a zinc- finger motif, and here we report that 
the snail gene product is a sequence-specific DNA binding protein. The 
snail protein recognizes a 14 -base-pair consensus sequence that is found 
nine times in a 2.8-kilobase sim regulatory region. These results provide 
evidence for the direct control of sim transcription by snail . 

Tags: Animal; Support, Non-U. S. Gov't; Support, U.S. Gov 1 t , P.H.S. 

Descriptors : *Drosophila- -Genetics- -GE ; * DNA-Binding Proteins - -Genetics 
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Gene Symbol: sim,* Sna 
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Functional assay of a putative Drosophila sodium channel gene in 
homozygous deficiency neurons. 

Germeraad S; O'Dowd D; Aldrich RW 

Department of Biological Sciences, San Jose State University, CA 95192. 
J Neurogenet (ENGLAND) Feb 1992, 8 (1) pl-16, ISSN 0167-7063 
Journal Code: JKE 

Contract/Grant No.: NS27501, NS, NINDS; NS23294, NS, NINDS 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 
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Subfile: INDEX MEDICUS 

Using voltage- clamp techniques, we have examined embryonic sodium 
currents in neurons deficient for a gene located at 60E5/6 that shares 
extensive amino acid similarity with vertebrate sodium channel genes. These 
neurons expressed sodium currents similar to wildtype, supporting the 
hypothesis that para, and not the gene at 60E5/6, is the primary sodium 
channel gene expressed in embryonic neurons. A simple marking procedure 
allowing positive identification of the genotypes of cultured Drosophila 
embryos obtained from heterozygous parents was used to recognize cultures 
homozygous for deficiencies. The morphological development of both neurons 
and myotubes in these cultures was similar to wildtype, making it feasible 
to compare the properties of normal diploid cells and cells completely 
lacking a putative sodium channel gene. 

Tags: Animal; Support, Non-U. S. Gov't; Support, U.S. Gov't, P.H.S. 

Descriptors : *Drosophila- -Genetics- -GE; *Neurons- -Physiology- -PH; *Sodium 
Channels- -Physiology- -PH; beta-Galactosidase- -Analysis- -AN; beta-Galactosi 
dase- -Genetics- -GE; Cells, Cultured; Chromosome Deletion; Chromosome 
Mapping; Drosophila- -Embryology- -EM; Drosophila- -Physiology- -PH ; Homozygot 
e; Ion Channel Gating- -Genetics- -GE; Larva; Mutation- -Genetics- -GE ; 
Phenotype; Sequence Homology, Nucleic Acid 

CAS Registry No. : 0 (Sodium Channels) 

Enzyme No.: EC 3.2.1.23 (beta-Galactosidase) 
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Regulatory interactions and role in cell type specification of the 
Malpighian tubules by the cut, Kruppel, and caudal genes of Drosophila. 

Liu S; Jack J 

Program in Molecular Biology, Sloan-Kettering Institute, New York, New 
York. 

vDev Biol (UNITED STATES) Mar 1992, 150 (1) pl33-43, ISSN 0012-1606 
Journal Code: E7T 
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Kruppel and caudal genes are both required for normal segmentation of the 
embryo, and the developmental regulatory gene cut is necessary for the 
normal specification of external sensory organs. These three genes are also 



expressed in the Malpighian tubules before and during differentiation. Two 
of the genes, Kruppel and cut, are known to be required for development of 
the tubules. We report that the absence of maternal and zygotic caudal 
function reduces their normal growth and elongation. Normal Kruppel 
function, which is known to be required for caudal expression, is also 
required for cut expression, while cut and caudal are expressed 
independently of each other. Cell, type transformations of Malpighian 
tubules were studied by examining the effects of mutations on the 
expression of markers specific to Malpighian tubules, hindgut, or midgut of 
normal embryos. Loss of Kruppel activity confers hindgut characteristics on 
those cells that normally form the Malpighian tubules with all markers 
tested. Loss of cut function alters the expression of some markers but not 
others. The pathway of tissue specific gene regulation, apparently, 
branches beyond Kruppel to form at least a cut and a caudal branch. 

Tags: Animal; Comparative Study; Support, U.S. Gov't, Non-P.H.S. 

Descriptors : *Cell Differentiation- -Genetics - -GE ; *Drosophila- -Genetics 
--GE; *Gene Expression Regulation, Enzymologic- -Genetics- -GE; *Malpighian 
Tubules- -Embryology- -EM; beta-Galactosidase- -Analysis- -AN; Drosophila 
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CAS Registry No.: 9007-49-2 (DNA) 

Enzyme No.: EC 3.2.1.23 (beta-Galactosidase) 

Gene Symbol : cut ; Kruppel ,* caudal 
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A single locus encodes both phenylalanine hydroxylase and tryptophan 
hydroxylase activities in Drosophila. 

Neckameyer WS; White K 

Department of Biology, Brandeis University, Waltham, Massachusetts 02254. 
Biol Chem (UNITED STATES) Feb 25 1992, 267 (6) p4199-206, ISSN 
0021-9258 Journal Code: HIV 
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We have used a full-length clone encoding rabbit tryptophan hydroxylase 
(TRH) to isolate the Drosophila homologue (DTPH) . Southern analysis of 
Drosophila genomic DNA reveals a pattern indicative of a single gene. The 
single transcript is expressed in adult head and body mRNA but is also 
detected in mRNA from early embryos. The embryonic transcript is 
ubiquitously expressed and appears to concentrate in yolk granules. In situ 
hybridization of TRH-homologous antisense RNA probe to sectioned tissue 
from third instar larvae demonstrated the presence of this transcript in 
fat body and cuticular tissue. Developmental immunoblot analysis using 
antibodies raised against a beta-galactosidase-Drosophila fusion protein 
revealed a 45-kDa embryonic protein also detected in female abdomens and a 
50-kDa protein found in larval and adult stages. Immunocytochemical 
analysis of the Drosophila protein in the larval central nervous system 
showed that it appeared to be present in both serotonin- and 
catecholamine -containing neurons. A nonfusion protein generated in 
Escherichia coli hydroxylates both tryptophan and phenylalanine. We propose 
that there are only two aromatic amino acid hydroxylase genes in 



Drosophila: one encoding tyrosine hydroxylase, DTH, and DTPH, a gene 
encoding both tryptophan and phenylalanine hydroxylase activities. 
Tags: Animal; Female; Male; Support, U.S. Gov f t, P.H.S. 

Descriptors : *Drosophila melanogaster- -Genetics - -GE ; * Phenylalanine 
Hydroxylase- -Genetics- -GE; *Tryptophan Hydroxylase- -Genetics- -GE ; beta-Gala 
ctosidase- -Metabolism- -ME; Amino Acid Sequence; Base Sequence; Blotting, 
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An extensive 3' cis-regulatory region directs the imaginal disk 
expression of decapentaplegic, a member of the TGF-beta family in 
Drosophila. 

Blackman RK; Sanicola M; Raftery LA; Gillevet T; Gelbart WM 

Department of Cellular and Developmental Biology, Harvard University, 
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Journal Code: ECW 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

JOURNAL ANNOUNCEMENT: 9112 

Subfile: INDEX MEDICUS 

The decapentaplegic (dpp) gene in Drosophila melanogaster encodes a 
TGF-beta-like signalling molecule that is expressed in a complex and 
changing pattern during development. One of dpp f s contributions is to 
proximal -distal outgrowth of the adult appendages, structures derived from 
the larval imaginal disks. Appendage specific mutations of dpp fall in a 20 
kb interval 3 1 to the known dpp transcripts. Here, we directly test the 
hypothesis that these mutations define an extended 3 1 cis-regulatory 
region. By analysis of germ- line transf ormants expressing a reporter gene, 
we show that sequences from this portion of the gene, termed the dppdisk 
region, are capable of directing expression comparable to that defined by 
RNA in situ hybridization. We localize two intervals of the dppdisk region 
that appear to account for much of the dpp spatial pattern in imaginal 
disks and discuss the positions of these important elements in terms of the 
genetics of dpp. Finally, we provide evidence to suggest that one of our 
constructs expresses beta-galactosidase in the early imaginal disk 
primordia in the embryo, at approximately the time when they are set aside 
from surrounding larval epidermal tissues. Thus, dpp may be involved 
directly in the determination of the imaginal disks. 
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To generate cell- and tissue-specific expression patterns of the reporter 
gene lacZ in Drosophila, we have generated and characterized 1 , 42 6 
independent insertion strains using four different P-element constructs. 
These four transposons carry a lacZ gene driven either by the weak promoter 
of the P-element transposase gene or by partial promoters from the 
even-skipped, f ushi- tarazu, or engrailed genes. The tissue-specific 
patterns of beta-galactosidase expression that we are able to generate 
depend on the promoter utilized. We describe in detail 13 strains that can 
be used to follow specific cell lineages and demonstrate their utility in 
analyzing the phenotypes of developmental mutants. Insertion strains 
generated with P-elements that carry various sequences upstream of the lacZ 
gene exhibit an increased variety of expression patterns that can be used 
to study Drosophila development. 
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Regulatory elements of the bithorax complex that control expression along 
the anterior-posterior axis. 
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The Drosophila bithorax complex (BX-C) controls segmental development by 
selectively deploying three protein products, Ubx, abd-A and Abd-B, within 
specific segments along the body axis. Expression of these products within 
any one segment (or, more accurately, parasegment) is affected by mutations 
clustered in a particular region of the BX-C. The regulatory regions 
defined by this genetic analysis span 20-50 kb and there is one region for 
each segmental unit. Here we describe regulatory elements from several of 
these regions, identified by fusion to a Ubx-lacZ gene and analysis in 
germline transf ormants . A small DNA fragment from the abx region programs 
expression with an anterior boundary in the second thoracic segment 
(parasegment 5) . This anterior limit is appropriate, since the abx region 
normally controls Ubx in parasegment 5. Other regulatory regions of the 
BX-C that control development of parasegments 6, 7 or 8 contain similar 
regulatory elements that program expression with anterior limits in 
parasegments 6, 7 or 8, respectively. These experiments define a class of 
BX-C regulatory elements that control expression along the 
anterior-posterior axis. The early appearance of the lacZ patterns in 
embryos suggests a role for these elements in the initial activation of 
expression from the BX-C. 
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The region- specif ic patterns of expression of mouse homeobox genes are 
considered important for establishing the embryonic body plan. A 5-kilobase 
(kb) DNA fragment from the Hox-3.1 locus that is sufficient to confer 
region-specific expression to a beta-galactosidase reporter gene in 
transgenic mouse embryos has been defined. The observed reporter gene 



expression pattern closely parallels endogenous Hox-3.1 expression in 8- to 
9. 5 -day postcoitum (p.c.) embryos. At 10.5 days p.c. and later, the pattern 
of beta-galactosidase activity diverges from the Hox-3.1 pattern, and an 
inappropriately high level of reporter gene expression is observed in 
posterior spinal ganglia. Inclusion of an additional 2 kb of upstream 
sequences is sufficient to suppress this aberrant expression in the 
developing spinal ganglia. Together, these results show that the control of 
early Hox-3.1 expression is complex, involving at least one positively 
acting and one negatively acting element. 
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P- element -mediated enhancer detection allows rapid identification of 
developmentally regulated genes and cell specific markers in Drosophila. 
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We have employed a new technique in Drosophila that allows in vivo 
detection of genomic regulatory elements using a beta-galactosidase 
reporter gene. A translational fusion of the reporter gene to the 
P-transposase gene, which is encoded by the P-transposon of Drosophila, 
places the expression of beta-galactosidase under the control of the weak 
P-transposase promoter. Flies carrying single insertions of this P-element 
construct at different locations in the Drosophila genome frequently stain 
for beta-galactosidase activity in a temporally and spatially restricted 
fashion in embryos, larvae and adult ovaries, reflecting the influence of 
nearby genomic regulatory elements on the P-transposase promoter. This 
technique is a powerful tool as it can be used to produce very many 
different cell markers and to isolate developmentally regulated genes in 
Drosophila. We discuss the implications of our results and the applications 
of the technique to further the study of Drosophila development. 
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P-element-mediated enhancer detection: an efficient method for isolating 
and characterizing developmentally regulated genes in Drosophila. 
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We describe a new approach for identifying and studying genes involved in 
Drosophila development. Single copies of an enhancer detector transposon, 
P[lArB], have been introduced into flies at many different genomic 
locations. The beta-galactosidase reporter gene in this construct is 
influenced by a wide range of genomic transcriptional regulatory elements 
in its vicinity. Our results suggest that a significant proportion of these 
regulatory sequences are control elements of nearby Drosophila genes. These 
genes need not be disrupted for their regulatory elements to be identified 
by P[lArB]. The P[lArB] transposon has been designed to facilitate both 
rapid cloning and deletion analysis of genomic sequences into which it 
inserts. Therefore, the enhancer detection system is an efficient method of 
screening for genes primarily on the basis of their expression pattern and 
then rapidly analyzing those of particular interest at the molecular and 
genetic levels. 
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P-element-mediated enhancer detection: a versatile method to study 
development in Drosophila. 
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We generated and characterized greater than 500 Drosophila strains that 
carry single copies of a novel P-element enhancer detector. In the majority 
of the strains, the beta-galactosidase reporter gene in the P- transposon 



responds to nearby transcriptional regulatory sequences in the genome. A 
remarkable diversity of spatially and temporally regulated staining 
patterns is observed in embryos carrying different insertions. We selected 
numerous strains as markers for different embryonic organs, tissues, and 
cells. Many of these strains should allow the study of complex 
developmental processes, such as nervous system development, which have not 
been convenient to analyze,- previously . Also, we present genetic evidence 
that some of the detected regulatory elements control nearby Drosophila 
genes. In light of our results, we discuss the diversity and complexity of 
cis- acting regulatory elements in the genome and the general applications 
of the enhancer detector method for the study of Drosophila development. 
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Searching for pattern and mutation in the Drosophila genome with a P-lacZ 
vector. 
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A P-element vector has been constructed and used to generate lines of 
flies with single autosomal P-element insertions. The lines were analyzed 
in two ways: (1) the identification of cis-acting patterning information 
within the Drosophila genome, as revealed by a lacZ reporter gene within 
the P element, and (2) the isolation of lethal mutations. We examined 3768 
independent lines for the expression of lacZ in embryos and looked among 
these lines for lethal mutations affecting embryonic neurogenesis. This 
type of screen appears to be an effective way to find new loci that may 
play a role in the development of the Drosophila nervous system. 
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yellow gene of Drosophila. 
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We have assessed the DNA sequence requirements for the correct spatial 
pattern and phenotypic expression of y in the late embryo/ 1 arvae . The 
wild- type larval phenotype requires both the regions between -2 94 bp and 
-92 bp and a portion of the intron; the sequence element (s) located within 
the intron can act in a position independent manner to effect the wild- type 
larval phenotype. The larval expression pattern was examined by tissue 
experiments in situ and by staining germline transf ormants derived from 
various y/lacZ fusion constructs. The larval expression of y is restricted 
to the mouthparts, microsetae and anal plates. While the -495 bp to +194 bp 
region alone cannot effect a wild-type larval expression pattern, this 
region in conjunction with the intron appears to be sufficient to drive 
beta-gal expression in an essentially wild- type pattern. Our data further 
suggest that the -294 bp to -92 bp region contains elements which specify 
the larval pattern and that the element (s) in the intron normally act to 
enhance the level of expression necessary for the wild- type larval 
phenotype. We also present a phenotypic analysis of the adult cuticle 
structures of germline transf ormants derived from a variety of deletion and 
rearrangement constructs of the y gene. This analysis has revealed several 
new features associated with the regulation of y expression. 
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Developmental expression of the Drosophila zeste gene and localization of 
zeste protein on polytene chromosomes. 
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The expression of the zeste gene varies through the life cycle of the 
fly. Its transcription is most abundant in maternal RNA, declines to very 
low levels during larval growth, but rises again in late third instar 
larvae and pupae. Using transposons containing a zeste- lacZ gene, we found 
a corresponding variation in the tissue distribution of zeste from stage to 
stage. Nearly ubiquitous expression of the zeste-lacZ gene is found in late 
embryos and first instar larvae, but disappears almost completely except in 
brain and gonads by third instar larva. Shortly before pupation expression 
rises again in imaginal discs, Malpighian tubules, and salivary glands and 
again becomes nearly ubiquitous in pupae, zeste continues to be expressed 
in adult brain and gonads. We constructed flies carrying a zeste gene 
controlled by the heat shock promoter and studied the distribution of zeste 
protein in their polytene chromosomes as well as those of wild-type flies. 
Using affinity-purified anti-zeste antibodies, we find that wild-type 
salivary gland chromosomes contain about 60 strong bands of zeste 
immunofluorescence at specific cytological locations. After heat induction 
of larvae containing the hs- zeste gene, many hundreds of bands appear. 
These results suggest the involvement of zeste in the expression of a wide 
variety of genes at different developmental stages. 

Tags: Animal; Support, Non-U. S. Gov't; Support, U.S. Gov ! t, Non-P.H.S.; 
Support, U.S. Gov't, P.H.S. 

Descriptors : *Drosophila- -Genet ics- -GE ,* *Gene Expression Regulation ; 
*Genes , Structural ,* * Insect Hormones - -Genetics - -GE ; beta-Galactosidase 
- -Genetics- -GE ; Cloning, Molecular; Drosophila- -Growth and Development- -GD ; 
DNA Insertion Elements,* Fluorescent Antibody Technique,* Heat-Shock Proteins 
- -Genetics- -GE; Larva- -Genetics- -GE ; Mutation; Pupa- -Genetics- -GE ; Salivary 
Glands- -Cytology- -CY 

CAS Registry No.: 0 (DNA Insertion Elements); 0 (Heat-Shock Proteins) 
; 0 (Insect Hormones) 

Enzyme No.: EC 3.2.1.23 (beta-Galactosidase) 



15/5/29 (Item 29 from file: 154) 

DIALOG (R) File 154 : MEDLINE (R) 

(c) format only 1996 Knight-Ridder Info. All rts. reserv. 
06809103 89111103 

Expression of an engrailed-like gene during development of the early 
embryonic chick nervous system. 
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The engrailed gene has been identified in Drosophila as an important 
developmental gene involved in the control of segmentation. Here we 
describe the embryonic expression of a chicken gene, ChickEn (Darnell et 



al.: J Cell Biol 103(5) :311a, 1986), which contains homology to the 
Drosophila engrailed gene. Northern blots of early chick embryo tissue 
poly (A) + RNA resulted in hybridization to at least three bands expressed 
predominantly in the brain/head region when probed with ChickEn genomic 
fragments. Eight cDNA clones generated from embryonic day 6 (stage 29-30) 
chick brain poly (A) + RNA are identical in their nucleotide sequence with 
the ChickEn genomic clone. In situ hybridization to sections of 4-day 
(stage 24) embryos indicated that ChickEn transcripts were concentrated in 
the posterior mesencephalon and anterior metencephalon. In cultures of 
chick cranial neural crest cells (eight to nine somites; stage 9) ChickEn 
transcripts were localized in a subset (approx. 8%) of cells examined after 
2 days in culture. A mouse monoclonal antibody, inv-4D9D4, made by Coleman 
and Romberg recognizes the engrailed-like homeo domain of the engrailed 
and invected proteins (Martin-Blanco, Coleman, and Kornberg, personal 
communication) . Patel, Coleman, Kornberg and Goodman (unpublished) have 
shown that this antibody binds to the hindbrain of 2-day-old chick embryos. 
We have confirmed these results and shown that this antibody binds to the 
same region of 4 -day (stage 24) chick brains that in situ hybridization 
showed contained ChickEn transcripts. This antibody also recognizes a homeo 
domain- containing ChickEn peptide expressed as a beta-galactosidase fusion 
protein in Drosophila cell culture. We have not detected ChickEn protein in 
any tissue prior to eight to nine somites (stage 9) . These results 
delineate the major expression pattern of the ChickEn gene during early 
(prior to stage 30) embryonic development in the chick. 
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Antennapedia (Antp) , a homeotic gene of Drosophila required for proper 
differentiation of the thorax of the fly, is expressed in complex spatial 
patterns during development. The gene is greater than 100 kb long and has 
two independently regulated promoters. To characterize cis-acting 
regulatory elements responsible for the expression pattern, fusions of the 
Antp promoter 2 cap site and upstream sequences to an Adh-lacZ gene were 
introduced into flies. A 10-kb sequence directs beta-galactosidase 
production in a pattern that closely resembles the endogenous P2 pattern. 
Transcription from the 10-kb fusions is regulated by three genes that 
regulate Antp transcription. Control elements, including a target of action 



of homeo-domain-containing proteins, were mapped by deleting parts of the 
10-kb sequence. 
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The temporal and spatial expression of the period gene of Drosophila 
melanogaster has been analyzed by examining the expression of a per 
beta-galactosidase fusion gene in transf ormants and by in situ 
hybridization experiments with wild-type flies. Several strains of 
Drosophila melanogaster, transformed with the fusion gene, have been 
generated. The gene is active in mid-late embryos in the midline of the 
nervous system. Thereafter, beta-galactosidase activity is undetectable 
until the pupal stage when the prothoracic gland- corpora allata and the 
optic lobes are beta-galactosidase positive. In adults a surprisingly large 
number of tissues stain positively, including antennae, proboscis, eyes, 
optic lobes, cells of the central brain, cells of the thoracic ganglia, 
gut, Malpighian tubules, and ovarian follicle cells. The temporal pattern 
of expression agrees well with previous estimates made from developmental 
Northern blots with RNA extracted from wild-type animals. We suggest that 
many of the tissues that express the per gene contain their own intrinsic 
oscillator activity. 

Tags: Animal; Support, U.S. Gov't, P.H.S. 

Descriptors : *Drosophila melanogaster- -Genetics - -GE ; *Gene Expression 
Regulation; beta-Galactosidase- -Genetics- -GE; Circadian Rhythm; Cloning, 
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melanogaster- -Physiology- -PH; Mutation; Transformation, Genetic 
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Detection in situ of genomic regulatory elements in Drosophila. 
O'Kane CJ; Gehring WJ 

Department of Cell Biology, University of Basel, Switzerland. 
Proc Natl Acad Sci USA (UNITED STATES) Dec 1987, 84 (24) p9123-7, 
ISSN 0027-8424 Journal Code: PV3 
Languages: ENGLISH 
Document type: JOURNAL ARTICLE 
JOURNAL ANNOUNCEMENT: 8804 
Subfile: INDEX MEDICUS 

We have developed an approach for the in situ detection of genomic 
elements that regulate transcription zin Drosophila melanogaster . The 
approach is analogous to a powerful method of bacterial genetics, the 
random generation of operon fusions, that enables the isolation and 
characterization of genes simply by knowing or postulating their pattern of 
expression; it is not necessary initially to screen for mutant phenotypes . 
To apply this approach to Drosophila, we have used the expression of the 
lacZ gene of Escherichia coli from the P-element promoter in germ-line 
transformant flies to screen for chromosomal elements that can act at a 
distance to stimulate expression from this apparently weak promoter. Of 49 
transformed fly lines obtained, approximately 70% show some type of 
spatially regulated expression of the lacZ gene in embryos; many of these 
express lacZ specifically in the nervous system. The P-lacZ fusion gene is, 
therefore, an efficient tool for the recovery of elements that may regulate 
gene expression in Drosophila and for the generation of a wide variety of 
cell-type-specific markers. 

Tags : Animal ; Support , Non-U . S . Gov 1 1 
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Borders of parasegments in Drosophila embryos are delimited by the fushi 
tarazu and even- skipped genes. 

Lawrence PA; Johnston P; Macdonald P; Struhl G 

Nature (ENGLAND) Jul 30-Aug 5 1987, 328 (6129) p440-2, ISSN 0028-0836 
Journal Code : NSC 
Languages : ENGLISH 
Document type: JOURNAL ARTICLE 
JOURNAL ANNOUNCEMENT: 8711 
Subfile: INDEX MEDICUS 

One of the earliest molecular signs of segmentation in Drosophila embryos 
is the striped expression of some pair- rule genes during the blastoderm 
stage. Two of these genes, fushi-tarazu (ftz) and even-skipped (eve) are 
expressed during this stage in complementary patterns of seven stripes 
which develop and disappear in concert. Here, we map the cells expressing 
each of these two pair-rule genes with respect to the 14 stripes of cells 
expressing the engrailed gene. We find that both ftz and eve generate 
stripes which have sharp boundaries at the anterior margin, but fade away 
posteriorly. The anterior boundaries correspond cell by cell with the 



anterior boundaries of expression of the engrailed gene. We therefore 
suggest that a key function of early ftz and eve gene activity is the 
formation of a sharp stable boundary at the anterior margin of each stripe. 
These boundary lines, rather than the narrowing zonal stripes, would 
delimit the anterior boundaries of engrailed and other homoeotic genes and 
thereby subdivide the embryo into parasegments . 
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Regulation of DNA replication- related gene expression during Drosophila 
development 

Yamaguchi M; Hirose F; Matsukage A 

Lab. Cell Biol., Aichi Cancer Cent Res. Inst., Nagoya 464, Japan 
Cell Structure and Function 19 (6). 1994. 463. 

Full Journal Title: Forty- seventh Annual Meeting of the Japan Society 
for Cell Biology, Nagasaki, Japan, September 28-30, 1994. Cell Structure 
and Function 

ISSN: 0386-7196 

Language: ENGLISH 

Document Type: CONFERENCE PAPER 

Print Number: Biological Abstracts/RRM Vol. 047 Iss. 003 Ref . 045215 
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DEVELOPMENTAL REGULATORY ELEMENTS IN THE 5' FLANKING DNA OF THE 
DROSOPHILA CHOLINE ACETYLTRANSFERASE GENE 

KITAMOTO T; SALVATERRA P M 

DIV. NEUROSCI., BECKMAN RESEARCH INST. CITY HOPE, 1450 EAST DUARTE RD. # 
DUARTE, CA 91010, USA. 

ROUX'S ARCH DEV BIOL 202 (3). 1993. 159-169. CODEN: RADBE 
Full Journal Title: Roux'S Archives of Developmental Biology 
Language: ENGLISH 

Choline acetyltransf erase (ChAT, EC 2.3.1.6) catalyzes the production of 
the neurotransmitter acetylcholine, and is an essential factor for neurons 
to be cholinergic. We have analyzed regulation of the Drosophila ChAT gene 
during development by examining the .beta . -galactosidase expression pattern 
in transformed lines carrying different lengths of 5' flanking DNA fused to 
a lacZ reporter gene. The largest fragment tested, 7.4 kb, resulted in the 
most extensive expression pattern in embryonic and larval nervous system 
and likely reflects all the cis-regulatory elements necessary for ChAT 
expression. We also found that 5' flanking DNA located between 3.3 kb and 
1.2 kb is essential for the receptor gene expression in most of the 
segmentally arranged embryonic sensory neurons as well as other distinct 
cells in the CNS . The existence of negative regulatory elements was 
suggested by the observation that differentiating photoreceptor cells in 
eye imaginal discs showed the reporter gene expression in several 1.2 kb 
and 3.3 kb transf ormants but not in 7.4 kb transf ormants . Furthermore, we 
have fused the 5 1 flanking DNA fragments to a wild type ChAT cDNA and used 
these constructs to transform Drosophila with a Cha mutant background. 
Surprisingly, even though different amounts of 5' flanking DNA resulted in 
different spatial expression patterns, all of the positively expressing 
cDNA transformed lines were rescued from lethality. Our results suggest 
that developmental expression of the ChAT gene is regulated both positively 
and negatively by the combined action of several elements located in the 
7.4 kb upstream region, and that the more distal 5 1 flanking DNA is not 
necessary for embryonic survival and development to adult flies. 
Descriptors/Keywords: EMBRYO LARVAE ACETYLCHOLINE CHOLINE ACETYLTRANSFERASE 
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A CIS -ELEMENT MEDIATING ULTRAB I THORAX AUTOREGULAT I ON IN THE CENTRAL 



NERVOUS SYSTEM 

CHRISTEN B; BIENZ M 

MRC LABORATORY MOLECULAR BIOLOGY, HILLS ROAD, CAMBRIDGE CB2 2QH, UK. 
MECH DEV 39 (1-2). 1992. 73-80. CODEN: MEDVE 
Language: ENGLISH 

We dissected an upstream control region (a BXD fragment) from the 
homeotic gene Ultrabithorax (Ubx) of Drosophila which confers a Ubx-like 
expression pattern in the embryonic ectoderm. We found several distinct 
enhancer elements spread through the whole BXD fragment each of which is 
active in transformed embryos, mediating a different pattern of 
.beta . -galactosidase expression in the ventral nerve cord. The strongest of 
these patterns mimics Ubx expression within the Ubx domain. This pattern is 
strictly dependent on Ubx function. Thus, the BXD control region contains a 
Ubx response element, suggesting that positive autoregulation of Ubx may 
occur in the central nervous system of the developing embryo. 
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Protein kinase A and hedgehog signaling in Drosophila limb development. 
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The Drosophila segment polarity gene patched is involved in a 
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Protein kinase A and hedgehog signaling in Drosophila limb development. 
Jiang J; Struhl G 

Howard Hughes Medical Institute, Department of Genetics and Development 
Columbia University College of Physicians and Surgeons, New York, New York 
10032. 

Cell (UNITED STATES) Feb 24 1995, 80 (4) p563-72, ISSN 0092-8674 
Journal Code: CQ4 
Languages : ENGLISH 
Document type: JOURNAL ARTICLE 

The Drosophila hedgehog (hh) gene encodes a secreted protein involved in 
organizing growth and patterning in many developmental processes. Hh 
appears to act by inducing the localized expression of at least two other 
signaling molecules, decapentaplegic (dpp) and wingless (wg) , which then 
govern cell proliferation and patterning in surrounding tissue. Here, we 
demonstrate that cyclic AMP (cAMP) -dependent protein kinase A (PKA) is 
essential during limb development to prevent inappropriate dpp and wg 
expression. We also show that a constitutively active form of PKA can 
prevent inappropriate dpp and wg expression, but does not interfere with 
their normal induction by hh. We propose that the basal activity of PKA 
imposes a block on the transcription of dpp and wg and that hh exerts its 
organizing influence by alleviating this block. 
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The Drosophila segment polarity gene patched is involved in a 
position-signalling mechanism in imaginal discs. 

Phillips RG; Roberts I J; Ingham PW; Whittle JR 

School of Biological Sciences, University of Sussex, Brighton, UK. 
Development (ENGLAND) Sep 1990, 110 (1) pl05-14, ISSN 0950-1991 
Journal Code: ECW 
Languages : ENGLISH 
Document type: JOURNAL ARTICLE 

We demonstrate the role of the segment polarity gene patched (ptc) in 
patterning in the cuticle of the adult fly. Genetic mosaics of a lethal 
allele of patched show that the contribution of patched varies in a 
position- specif ic manner, defining three regions in the wing where ptc 
clones, respectively, behave as wild- type cells, affect vein formation, or 
are rarely recovered. Analysis of twin clones demonstrates that the reduced 
clone frequency results from a proliferation failure or cell loss. In the 
region where clones upset venation, they autonomously fail to form veins 
and also non-autonomously induce ectopic veins in adjacent wild-type cells. 
In heteroallelic combinations with lethal alleles, two viable alleles 
produce distinct phenotypes: (1) loss of structures and mirror- image 



duplications in the region where patched clones fail to proliferate; (2) 
vein abnormalities in the anterior compartment. We propose that these 
differences reflect independently mutable functions within the gene. We 
show the pattern of patched transcription in the developing imaginal ^ wing 
disc in relation to the expression of certain other reporter genes using a 
novel double-labelling method combining non- radioactive detection of in 
situ hybridization with beta-galactosidase detection. The patched 
transcript is present throughout the anterior compartment, with a stripe of 
maximal intensity along the A/P compartment border extending into the 
posterior compartment. We propose that the patched product is a component 
of a cell-to-cell position-signalling mechanism, a proposal consistent with 
the predicted structure of the patched protein. 



16/7/3 (Item 3 from file: 154) 

DIALOG (R) File 154 : MEDLINE (R) 

(c) format only 1996 Knight-Ridder Info. All rts. reserv. 

05982167 86283167 

The influence of serosal patch size on the growth of small intestinal 
neomucosa. 

Bragg LE; Thompson JS 

J Surg Res (UNITED STATES) May 1986, 40 (5) p426-31, ISSN 0022-4804 
Journal Code: K7B 
Languages : ENGLISH 
Document type: JOURNAL ARTICLE 

Several factors might affect the growth of neomucosa after serosal 
patching of small intestinal defects. Often only short segments of small 
intestine can be patched because of limited serosal surface and anatomic 
factors. The purpose of this study was to determine the influence of patch 
size on neomucosal growth. Twenty male New Zealand white rabbits underwent 
patching with colon serosa of either a 2 X 15-cm distal ileal defect (n = 
10) or three 2 X 5-cm ileal defects (n = 10) . There was significantly 
greater coverage of the patched defect by neomucosa in the triple patch 
group (99.4% vs 93.1% P less than 0.005) and significantly more of the 
smaller defects were completely covered by neomucosa than the larger 
defects (12 of 15 vs 0 of 5, P less than 0.05) at 8 weeks. The final area 
of the defect was 27.5 and 32.8% of the initial patched area respectively 
for the single and triple patches. Microscopically there was no difference 
in villous height or crypt depth, but crypt density was significantly 
greater in the triple group (207 +/- 11 vs 186 +/- 17 crypts/mm, P less 
than 0.05). In vitro glucose uptake and disaccharidase activity were 
similar in both groups. Patching multiple small intestinal defects results 
in more rapid neomucosal growth than a single large defect of the same 
surface area. This might be due to a greater circumference exposed to 
surrounding normal mucosa with a resultant increase in crypt density. Since 
function and villous development of the neomucosa are similar, multiple 
patches should result in a greater increase in absorptive capacity. 
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GENES THAT CONTROL PATTERN FORMATION DURING DEVELOPMENT 
SCOTT M P; HAYASHI S; WINSLOW G M; HOOPER J E; SONODA S 
DEP. MOL. CELL. DEV. BIOL., UNIV. COLO., BOULDER, COLO. 80309, USA. 
CAPECCHI, M. R. (ED.). CURRENT COMMUNICATIONS IN MOLECULAR BIOLOGY: 
MOLECULAR GENETICS OF EARLY DROSOPHILA AND MOUSE DEVELOPMENT; MEETING, COLD 
SPRING HARBOR, NEW YORK, USA, APRIL 20-23, 1989. XIII+141P. COLD SPRING 
HARBOR LABORATORY PRESS: COLD SPRING HARBOR, NEW YORK, USA. ILLUS . PAPER. 
ISBN 0-87969-339-8. 0 (0). 1989. 7-10. CODEN: 28365 
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Subcellular localization of the segment polarity protein patched suggests 
an interaction with the wingless reception complex in Drosophila embryos. 

20/6/3 (Item 3 from file: 154) 

09081589 95011589 

Localized expression of sloppy paired protein maintains the polarity of 
Drosophila parasegments . 



20/6/4 (Item 4 from file: 154) 

08848979 94163979 
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=> d 12 cit ab 

. 1. 4,556,560, Dec. 3, 1985, Methods for the treatment and prophylaxis of 
diaper rash and diaper dermatitis; Kent W. Buckingham, 424/641; 15/206; 
514/494, 502, 865; 604/360 [IMAGE AVAILABLE] 

US PAT NO: 4,556,560 [IMAGE AVAILABLE] L2 : 1 of 1 

ABSTRACT : 

Methods for the treatment and prevention of diaper rash and diaper 
dermatitis caused by the prolonged contact of human skin with body waste 
are disclosed. The methods of the present invention employ the topical 
application of a minimum inhibitory concentration of a 

pharmaceutically- acceptable lipase-inhibiting agent to the area in need 
of such treatment, or the area where prevention is desired. The 
lipase-inhibiting agent is preferably a water-soluble metallic salt, such 
as ZnCl.sub.2, and is preferably applied in combination with a 
barrier-like vehicle. The effectiveness of these methods is surprising in 
light of the present confusion and controversy surrounding the actual 
causes of diaper rash, and the heretofore unrecognized role of lipase as 
a factor in the cause of diaper rash and diaper dermatitis. 
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L3 1 PATCHED (5A) (GENE# OR CLON? OR DNA) 
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1. 5,066,596, Nov. 19, 1991, Bacterial strains harboring cloned genes 
controlling Vibrio cholerae O-antigen biosynthesis; Paul A. Manning, et 
al., 435/252.33; 424/200.1, 235.1, 242.1, 257.1, 258.1, 261.1; 435/69.1, 
69.3, 91.41, 172.1, 172.3, 320.1, 848; 536/24.1; 935/6, 9, 22, 26, 60, 73 
[IMAGE AVAILABLE] 

US PAT NO: 5,066,596 [IMAGE AVAILABLE] L3 : 1 of 1 

ABSTRACT : 

The invention relates to a fragment of DNA containing genes encoding the 
synthesis of the O-antigen of Vibrio cholerae serotypes Inaba or Ogawa 
and being at least 16 kb in length. The invention further related to a 
cosmid comprising a cloned DNA fragment containing genes encoding the 
synthesis of O-antigen of Vibrio cholerae serotypes Inaba or Ogawa and to 
a strain of E.coli that includes the fragment. 
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1. 5,449,755, Sep. 12, 1995, Human cyclin E; James M. Roberts, et al . , 
530/350, 387.1; 536/23.5 [IMAGE AVAILABLE] 

2. 5,350,671, Sep. 27, 1994, HCV immunoassays employing C domain 
antigens; Michael Houghton, et al . , 435/5, 6, 975; 436/512, 518; 530/300, 
326, 327, 328, 812, 826; 930/220, 223 [IMAGE AVAILABLE] 

3. 5,324,659, Jun. 28, 1994, Yeast mutants useful for indentifying 
immunosupressants,* Stephen A. Parent, et al . , 435/255.2, 942 [IMAGE 
AVAILABLE] 

4. 5,198,346, Mar. 30, 1993, Generation and selection of novel 
DNA-binding proteins and polypeptides; Robert C. Ladner, et al . , 
435/69.1, 172.3, 252.3, 320.1 [IMAGE AVAILABLE] 

5. 5,096,815, Mar. 17, 1992, Generation and selection of novel 
DNA-binding proteins and polypeptides; Robert C. Ladner, et al . , 
435/69.1, 172.3, 252.3, 320.1 [IMAGE AVAILABLE] 

= > s patched and (gene# or clon? or DNA) 

1183 PATCHED 

9994 GENE# 
11736 CLON? 
13758 DNA 

L6 61 PATCHED AND (GENE# OR CLON? OR DNA) 

=> s 16 and sequence# 

271178 SEQUENCE# 
L7 50 L6 AND SEQUENCE* 

s 17 and drosophila 

974 DROSOPHILA 
L8 5 L7 AND DROSOPHILA 

=> d 18 1-5 

1. 5,449,755, Sep. 12, 1995, Human cyclin E; James M. Roberts, et al . , 
530/350, 387.1; 536/23.5 [IMAGE AVAILABLE] 

2. 5,350,671, Sep. 27, 1994, HCV immunoassays employing C domain 
antigens; Michael Houghton, et al . , 435/5, 6, 975; 436/512, 518; 530/300, 
326, 327, 328, 812, 826; 930/220, 223 [IMAGE AVAILABLE] 

3. 5,324,659, Jun. 28, 1994, Yeast mutants useful for indentifying 
immunosupressants; Stephen A. Parent, et al . , 435/255.2, 942 [IMAGE 
AVAILABLE] 

4. 5,198,346, Mar. 30, 1993, Generation and selection of novel 
**DNA** -binding proteins and polypeptides; Robert C. Ladner, et al . , 
435/69.1, 172.3, 252.3, 320.1 [IMAGE AVAILABLE] 

5. 5,096,815, Mar. 17, 1992, Generation and selection of novel 
**DNA** -binding proteins and polypeptides; Robert C. Ladner, et al . , 
435/69.1, 172.3, 252.3, 320.1 [IMAGE AVAILABLE] 

= > s 17 and (development or embryo?) 
194785 DEVELOPMENT 
463 6 EMBRYO? 



L9 31 L7 AND (DEVELOPMENT OR EMBRYO?) 

=> d 19 1-10 

1. 5,470,971, Nov. 28, 1995, Stress -induced proteins, **genes** coding 
therefor, transformed cells of organisms, methods and applications; Keiji 
Kondo, etal., 536/23.7; 435/69.1, 172.3, 252.3, 254.2, 254.21, 320.1; 
536/24.1 [IMAGE AVAILABLE] 

2. 5,468,485, Nov. 21, 1995, Avirulent microbes and uses therefor; Roy 
Curtiss, III, 424/184.1, 93.1, 93.2, 200.1; 435/69.1, 71.1, 172.1, 252.3, 
252.33, 252.8 [IMAGE AVAILABLE] 

3. 5,449,755, Sep. 12, 1995, Human cyclin E; James M. Roberts, et al . , 
530/350, 387.1; 536/23.5 [IMAGE AVAILABLE] 

4. 5,427,785, Jun. 27, 1995, Rhizosheric bacteria; Clive W. Ronson, et 
al., 424/93.2; 47/57.6, 58; 71/7; 435/172.3, 252.2, 878; 935/64 [IMAGE 
AVAILABLE] 

5. 5,408,037, Apr. 18, 1995, Methods for detecting glucagon antagonists; 
Robert A. Smith, et al . , 530/308 [IMAGE AVAILABLE] 

6. 5,369,766, Nov. 29, 1994, Object-oriented loader system with support 
for different load formats; Russell T. Nakano, et al . , 395/700; 364/280, 
DIG.l [IMAGE AVAILABLE] 

7. 5,360,901, Nov. 1, 1994, **Gene** **sequence** encoding Aspergillus 
niger catalase-R; Randy M. Berka, et al., 536/23.2; 435/69.1, 71.1, 
172.3, 192, 254.3, 320.1 [IMAGE AVAILABLE] 

8. 5,360,732, Nov. 1, 1994, Production of Aspergillus niger catalase-R; 
Randy M. Berka, etal., 435/192, 69.1, 71.1, 172.3, 254.3, 320.1; 
536/23.2; 935/14, 27, 36, 56, 68 [IMAGE AVAILABLE] 

9. 5,350,671, Sep. 27, 1994, HCV immunoassays employing C domain 
antigens; Michael Houghton, et al . , 435/5, 6, 975; 436/512, 518; 530/300, 
326, 327, 328, 812, 826; 930/220, 223 [IMAGE AVAILABLE] 

10. 5,349,127, Sep. 20, 1994, Expression of herbicide metabolizing 
cytochromes P450; Caroline Dean, et al . , 800/205; 435/172.3, 320.1; 
800/250, 255, DIG. 71; 935/64, 67 [IMAGE AVAILABLE] 

=> d 19 1 ab 

US PAT NO: 5,470,971 [IMAGE AVAILABLE] L9 : 1 of 31 

ABSTRACT : 

**Genes** (and portions thereof) which are stress-inducible, e.g., by 
cold- shock which encode useful proteins. The proteins contribute to 
confer thermo- tolerance and/or contribute to confer low teimperature 
tolerance to organisms, like eucaryotes or procaryotes. Typical **genes** 
encoding such proteins and homologous **genes** encoding proteins with 
equivalent properties are discussed. Nucleotide ** sequences** encoding 
such proteins, recombinant replicable expression vehicles which comprise 
**DNA** constructs which encode such proteins and competent transformed 
organisms like eucaryotes are discussed. The production of valuable 
fermentation products and of biologically active proteins under 
conditions outside the normal or optimum physiological growth conditions 
are described. 



=> d 19 11-20 



11. 5,324,659, Jun. 28, 1994, Yeast mutants useful for indentifying 
immunosupressants ; Stephen A. Parent, et al . , 435/255.2, 942 [IMAGE 
AVAILABLE] 

12. 5,321,828, Jun. 14, 1994, High speed microcomputer in-circuit 
emulator; Michael D. Phillips, et al . , 395/500; 364/232.3, 264.3, DIG.l 
[IMAGE AVAILABLE] 

13. 5,268,274, Dec. 7, 1993, Methods and nucleic acid **sequences** for 
the expression of the cellulose synthase operon; Arie Ben-Bassat, et al. , 
435/69.1, 101, 194, 252.3, 252.33, 320.1, 823; 536/23.2; 935/9, 14, 29, 
40, 60, 72, 73 [IMAGE AVAILABLE] 

14. 5,229,112, Jul. 20, 1993, Combatting plant insect pests with 
plant-colonizing microorganisms containing the toxin **gene** B. 
thuringiensis as a chromosomal insertion; Mark G. Obukowicz, et al . , 
424/93.2; 435/252.3, 252.34 [IMAGE AVAILABLE] 

15. 5,212,296, May 18, 1993, Expression of herbicide metabolizing 
cytochromes; Caroline Dean, et al . , 536/23.2; 424/93.2, 93.21; 435/320.1; 
536/23.7 [IMAGE AVAILABLE] 

16. 5,198,346, Mar. 30, 1993, Generation and selection of novel 
**DNA** -binding proteins and polypeptides; Robert C. Ladner, et al . , 
435/69.1, 172.3, 252.3, 320.1 [IMAGE AVAILABLE] 

17. 5,190,871, Mar. 2, 1993, Use of the site-specific integrating 
function of phage .phi.C31; Karen L. Cox, et al . , 435/172.3, 252.35, 
320.1 [IMAGE AVAILABLE] 

18. 5,175,272, Dec. 29, 1992, **DNA** **sequences** with increased 
expression of HBcAg ; Richard L. Mallonee, 536/26.3 [IMAGE AVAILABLE] 

19. 5,175,094, Dec. 29, 1992, Increased expression of HBcAg; Richard L. 
Mallonee, 435/69.3 [IMAGE AVAILABLE] 

20. 5,173,427, Dec. 22, 1992, Vectors and hosts with increased 
expression of HBCAG; Richard L. Mallonee, 435/252.33, 240.2, 252.3, 320.1 
[IMAGE AVAILABLE] 

=> s p4502cll 

L10 0 P4502C11 

=> s p4502c? 

Lll 0 P4502C? 

=> s p450? 

L12 114 P450? 

=> s 112 and hypertension 

7510 HYPERTENSION 
L13 9 L12 AND HYPERTENSION 

=> d 113 1-9 

1. 5,294,725, Mar. 15, 1994, Scopularin; Donald R. Kirsch, et al . , 
549/417 [IMAGE AVAILABLE] 

2. 5,288,721, Feb. 22, 1994, Substituted epoxyalkyl xanthines; J. Peter 
Klein, et al . , 514/263; 544/267 [IMAGE AVAILABLE] 
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4/6/1 (Item 1 from file: 154) 

09461990 95391990 

Clonal relationship between lymphocytic predominance Hodgkin ! s disease 
and concurrent or subsequent large- cell lymphoma of B lineage. 



4/6/2 (Item 2 from file: 154) 

08946062 94261062 

Isolated bone relapse during hematologic remission in childhood acute 
lymphoblastic leukemia: report of a metatarsal relapse and review of the 
literature. 



4/6/3 (Item 3 from file: 154) 

08336712 93046712 

Protein engineering of antibodies. 



4/6/4 (Item 4 from file: 154) 

08135143 92273143 



In vitro antibodies: strategies for production and application. 



4/6/5 (Item 1 from file: 55) 

11313321 BIOSIS Number: 97513321 

The role of molecular genetics in field studies on malaria parasites 
Print Number: Biological Abstracts Vol. 098 Iss. Oil Ref . 149060 



4/6/6 (Item 2 from file: 55) 

10804539 BIOSIS Number: 97004539 

A family of serine protease genes expressed in adult buffalo fly 
(Haematobia irritans exigua) 

Print Number: Biological Abstracts Vol. 097 Iss. 001 Ref. 004116 
?t S4/7/3-6 



4/7/3 (Item 3 from file: 154) 

DIALOG (R) File 154 : MEDLINE (R) 

(c) format only 1996 Knight-Ridder Info. All rts. reserv. 

08336712 93046712 

Protein engineering of antibodies. 
Sandhu JS 

Samuel Lunenfeld Research Institute, Mount Sinai Hospital, Toronto, 
Ontario, Canada. 

Crit Rev Biotechnol (UNITED STATES) 1992, 12 (5-6) p437-62, ISSN 
0738-8551 Journal Code: CRB 
Languages: ENGLISH 

Document type: JOURNAL ARTICLE; REVIEW; REVIEW, TUTORIAL 

This article reviews the technical advances in antibody engineering and 
the clinical applications of these molecules. Recombinant DNA technology 
facilitates the construction and expression of engineered antibodies. These 
novel molecules are designed to meet specific applications. Although 
genomic and cDNA cloning have been used widely in the past to isolate the 
relevant antibody V domains, at present, the PCR-based cloning is the 
preferred system. Bacterial and mammalian expression systems are used 
commonly for the production of antibodies, antibody fragments, and antibody 
fusion proteins. A range of chimeric antibodies with murine V domains 
joined to C regions from human and other species have been produced and 
found to exhibit the expected binding characteristics and effector 
functions. Humanized antibodies have been developed to minimize the HAMA 
response, and bifunctional immunoglobulins are being used in tumor therapy 
and diagnosis. Single chain antibodies and fusion proteins with antibody 
specificities jointed to nonimmunoglobulin sequences provide a source of 
antibody-like molecules with novel properties. The potential applications 
of minimal recognition units and antigenized antibodies are described. 
Combinatorial libraries produced in bacteriophage present an alternative to 
hybridomas for the production of antibodies with the desired antigen 
binding specificities. Future developments in this field are discussed 
also. (182 Refs.) 



4/7/4 (Item 4 from file: 154) 

DIALOG (R) File 154 : MEDLINE (R) 

(c) format only 1996 Knight-Ridder Info. All rts. reserv. 



08135143 



92273143 



In vitro antibodies: strategies for production and application. 
Morrison SL 

Department of Microbiology and Molecular Genetics, University of 
California, Los Angeles 90024-1489. 

Annu Rev Immunol (UNITED STATES) 1992, 10 p239-65, ISSN 0732-0582 
Journal Code: ALO 

Contract/Grant No.: CA 16858, CA, NCI; AI29470, AI, NIAID 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE; REVIEW; REVIEW, ACADEMIC 

The approaches to the production of antibodies (Ab) using the techniques 
of genetic engineering and expression are reviewed. Genetic engineering 
facilitates the production of proteins tailormade for an intended use. 
Bacterial and mammalian expression systems are commonly used for the 
production of Ab and Ab-like molecules. While genomic or cDNA cloning can 
be used to obtain the relevant variable regions, PCR-based cloning 
approaches facilitate the acquisition of additional binding specificities. 
Large numbers of different chimeric Abs with murine variable regions joined 
to constant regions from human and other species have been expressed and 
found to exhibit the expected binding specificities and effector functions. 
These molecules have been used to study the structural basis of effector 
functions such as complement activation and Fc receptor binding, and 
potentially they may be used as therapeutic agents. Carbohydrate has been 
shown to influence both variable and constant region function. Single-chain 
Abs and fusion proteins with Ab binding specificities joined to 
nonimmunoglobulin sequences provide a source of Ab-like molecules with 
novel properties, and genetically engineered Ab-like molecules provide a 
source of useful antigens. Combinatorial libraries produced in 
bacteriophage present an alternative to hybridomas for the production of 
Abs with desired combining specificities. Issues of the immunogenicity of 
the recombinant molecules are addressed. (142 Refs.) 



4/7/5 (Item 1 from file: 55) 

DIALOG (R) File 55:BIOSIS PREVIEWS (R) 
(c) 1996 BIOSIS. All rts. reserv. 

11313321 BIOSIS Number: 97513321 

The role of molecular genetics in field studies on malaria parasites 
Walliker D 

Div. Biol. Sci., Univ. Edinburgh, West Mains Rd., Edinburgh EH9 3JN, UK 
International Journal for Parasitology 24 (6). 1994. 799-808. 
Full Journal Title: International Journal for Parasitology 
ISSN: 0020-7519 
Language: ENGLISH 

Print Number: Biological Abstracts Vol. 098 Iss. 011 Ref. 149060 
Molecular genetics is having an important impact on the study of genes in 
natural populations of malaria parasites. The polymerase chain reaction 
(PCR) is proving particularly valuable for identifying genes in parasites 
taken directly from their hosts, without the need to establish them in 
culture. This is leading to novel methods of diagnosis, for example of 
drug- resistant parasites. Molecular techniques are also greatly assisting 
understanding of the genetic structure of parasite populations. This is 
relevant to the current debate on whether Plasmodium falciparum has a 
clonal or randomly interbreeding structure. Many patients are infected with 
mixtures of genetically distinct clones. PCR is being used to examine the 
genotypes of individual oocysts in the mosquito vector. In wild- caught 
mosquitoes in areas highly endemic for P. falciparum, a large proportion of 
oocysts are heterozygous, showing that cross-mating occurs frequently 



between clones during mosquito feeds. In areas of lower endemicity, there 
is evidence of less frequent crossing. 



4/7/6 (Item 2 from file: 55) 

DIALOG (R) File 55:BI0SIS PREVIEWS (R) 
(c) 1996 BIOSIS. All rts. reserv. 

10804539 BIOSIS Number: 97004539 

A family of serine protease genes expressed in adult buffalo fly 
(Haematobia irritans exigua) 

Elvin C M; Whan V; Riddles P W 

CSIRO, Div. Tropical Animal Production, Lond Pocket Lab., Private Bag No 
3 PO, Indooroopilly 4068, QLD, AUL 

Molecular & General Genetics 240 (1). 1993. 132-139. 
Full Journal Title: Molecular & General Genetics 
ISSN: 0026-8925 
Language: ENGLISH 

Print Number: Biological Abstracts Vol. 097 Iss. 001 Ref . 004116 
Gene fragments encoding serine proteases expressed in adult buffalo fly 
(Haematobia irritans exigua) were amplified from cDNA using generic 
oligonucleotide PCR primers, based on conserved residues surrounding the 
active- site His and Ser amino acids found in all serine proteases. The PCR 
product consisted of a broad band extending from about 450 bp to 520 bp, 
which suggested that the PCR product actually consisted of numerous DNA 
fragments of slightly variable sizes. Seventeen independent clones of these 
fragments, each with an insert of approximately 480 bp, were digested with 
Haelll. Comparison of restriction fragment patterns indicated that 13 of 
these clones harboured different PCR products. This was confirmed by DNA 
sequence analysis of 9 clones. Each of the sequenced clones contained all 
open reading frame which included structurally conserved regions 
characteristic of the serine protease superfamily. This study reveals the 
expression of a large and highly variable repertoire of serine proteases in 
adult buffalo fly. Importantly, these data also demonstrate the utility of 
such an approach in obtaining DNA probes for use in further investigations 
of gene family organization and expression, as well as providing 
recombinant antigens in the form of fusion proteins which may be used as 
candidates for vaccine production. 
?ds 
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7/6/1 (Item 1 from file: 154) 

09095781 95025781 

[Low-grade MALT- type non-Hodgkin lymphoma of the stomach with local 
recurrence 14 years following resection. Demonstration of clonal identity 
using polymerase-chain-reaction (PCR)] 

Niedrig malignes Non-Hodgkin-Lymphom vom MALT-Typ im Magen mit 
Lokalrezidiv 14 Jahre nach Resektion. Demonstration der klonalen Identitat 
mittels Polymerase-Kettenreaktion (PCR) . 



7/6/2 (Item 2 from file: 154) 

09081894 95011894 

Utility of microsporidian rRNA in diagnosis and phylogeny: a review. 



7/6/3 (Item 3 from file: 154) 

08677862 93387862 

Gene transfer and cardiovascular disorders. 
?t S7/7/3 



7/7/3 (Item 3 from file: 154) 

DIALOG (R) File 154 : MEDLINE (R) 

(c) format only 1996 Knight-Ridder Info. All rts. reserv. 

08677862 93387862 

Gene transfer and cardiovascular disorders. 
French BA 

department of Medicine, Baylor College of Medicine, Houston, Texas. 
/Herz .(GERMANY) Aug 1993, 18 (4) p222-9, ISSN 0340-9937 
Journal" Code: F88 

Contract/Grant No.: P50-HL42267-01 , HL, NHLBI 
Languages: ENGLISH 

Document type: JOURNAL ARTICLE; REVIEW; REVIEW, TUTORIAL 

Within the past four years, basic recombinant techniques (such as 
molecular cloning, sequencing, site-directed mutagenesis, PCR, and 
transf ection) have been combined to yield a "second generation" of 
recombinant DNA technology with experimental potential which could barely 
have been envisioned only a decade ago. This review will focus upon the 
genesis and cardiovascular application of two recent developments in gene 
transfer technology: gene targeting by homologous recombination and direct 
in vivo gene transfer. Gene targeting evolved from transgenic mouse 
technology but is distinguished by its ability to precisely disrupt or 
"knock-out" specific genes in the murine genome. This not only provides 
decisive answers to functional questions, but also produces accurate models 
of human genetic disorders. In vivo gene transfer provides for the direct 
introduction of genetic information into living tissues. In vivo gene 
transfer not only facilitates basic research by providing a simple and 
direct way to analyze gene structure and function in intact animals, but 
may also find direct clinical application in the treatment of genetic and 
acquired disorders such as familial hypercholesterolemia and restenosis. ( 
34 Refs.) 
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11/6/1 (Item 1 from file: 154) 

08336712 93046712 

Protein engineering of antibodies . 



11/6/2 (Item 2 from file: 154) 

08135143 92273143 

In vitro antibodies: strategies for production and application. 
?t slO/6/1-33 



10/6/1 (Item 1 from file: 154) 

09440942 95370942 

Cloning of rat interleukin-3 receptor beta-subunit from cultured 
microglia and its mRNA expression in vivo. 



10/6/2 (Item 2 from file: 154) 

09437008 95367008 

Molecular characterization of the murine syk protein tyrosine kinase 
cDNA, transcripts and protein. 



10/6/3 (Item 3 from file: 154) 

09343326 95273326 

Induced oleoresin biosynthesis in grand fir as a defense against bark 
beetles. 



10/6/4 (Item 4 from file: 154) 

09291530 95221530 

Cloning and subcellular localization of novel rab proteins reveals 
polarized and cell type- specif ic expression. 



10/6/5 (Item. 5 from file: 154) 

09274052 95204052 



Receptor tyrosine kinases expressed in metastatic colon cancer. 



10/6/6 (Item 6 from file: 154) 

09245019 95175019 

Expression of cyclic nucleotide-gated cation channels in non- sensory 
tissues and cells. 

10/6/7 (Item 7 from file: 154) 

09214459 95144459 

PCR-based cloning, sequencing, and exon mapping of lymphocyte-derived 
neuroendocrine peptides. 

10/6/8 (Item 8 from file: 154) 

09210431 95140431 

Enhanced expression of multiple protein tyrosine phosphatases in the 
regenerating mouse liver: isolation of PTP-RL10, a novel cytoplasmic- type 
phosphatase with sequence homology to cytoskeletal protein 4.1. 



10/6/9 (Item 9 from file: 154) 

09207784 95137784 

HLA class I allele (HLA-A2) expression defect associated with a mutation 
in its enhancer B inverted CAT box in two families. 



10/6/10 (Item 10 from file: 154) 

09115227 95045227 

The two nonallelic insulin- like growth factor- I genes in Xenopus laevis 
are differentially regulated during development. 



10/6/11 (Item 11 from file: 154) 

09064984 94379984 

PCR-based cloning of the full-length Neurospora eukaryotic initiation 
factor 5A cDNA : polyhistidine- tagging and overexpression for protein 
affinity binding. 



10/6/12 (Item 12 from file: 154) 

08953853 94268853 

PISSLRE, a human novel CDC2 -related protein kinase. 



10/6/13 (Item 13 from file: 154) 

08905079 94220079 

Isolation of three novel POU-domain containing cDNA clones from lactating 
mouse mammary gland. 

10/6/14 (Item 14 from file: 154) 

08888677 94203677 

Expression of two novel eph- related receptor protein tyrosine kinases in 
mammary gland development and carcinogenesis [published erratum appears in 
Oncogene 1994 Aug; 9 (8) :2431] 



10/6/15 (Item 15 from file: 154) 

08866267 94181267 

Molecular cloning of a novel non-receptor tyrosine kinase, HYL 
(hematopoietic consensus tyrosine- lacking kinase) . 



10/6/16 (Item 16 from file: 154) 

08841206 94156206 

Characterization of a novel murine testis- specif ic serine/threonine 
kinase . 



10/6/17 (Item 17 from file: 154) 

08782361 94097361 

A single amino acid substitution in the H-2Kb molecule generates a 
defined allogeneic epitope. 



10/6/18 (Item 18 from file: 154) 

08754961 94069961 

The maize stripe virus major noncapsid protein messenger RNA transcripts 
contain heterogeneous leader sequences at their 5 ' termini . 



10/6/19 (Item 19 from file: 154) 

08534794 93244794 

The organization of the intron-containing human S6 ribosomal protein 
(rpS6) gene and determination of its location at chromosome 9p21. 



10/6/20 (Item 20 from file: 154) 

08452680 93162680 

The structure of the human intron-containing S8 ribosomal protein gene 
and determination of its chromosomal location at Ip32-p34.1. 



10/6/21 (Item 21 from file: 154) 

08373979 93083979 

A small plasmid for recombination-based screening. 



10/6/22 (Item 22 from file: 154) 

08336712 93046712 

Protein engineering of antibodies . 



10/6/23 (Item 23 from file: 154) 

08241086 92379086 

Human inter-alpha- trypsin inhibitor: full-length cDNA sequence of the 
heavy chain HI . 



10/6/24 (Item 24 from file: 154) 

08155162 92293162 

PCR based cloning and sequencing of isogenes encoding the tree pollen 
major allergen Car b I from Carpinus betulus, hornbeam. 



10/6/25 (Item 25 from file: 154) 

08135143 92273143 

In vitro antibodies: strategies for production and application. 



10/6/26 (Item 26 from file: 154) 

08072010 92210010 

The complexity of the Rab and Rho GTP -binding protein subfamilies 
revealed by a PCR cloning approach. 



10/6/27 (Item 27 from file: 154) 

07821705 91340705 

Isolation of a cDNA encoding a mammalian multiubiquitinating enzyme 
(E225K) and overexpression of the functional enzyme in Escherichia coli. 



10/6/28 (Item 1 from file: 55) 

11965316 BIOSIS Number: 98565316 

Protein tyrosine kinase expression 
carcinogenesis of the mammary gland 

Print Number: Biological Abstracts 



during the estrous cycle and 
Vol. 101 Iss. 001 Ref. 008121 



10/6/29 (Item 2 from file: 55) 

11930714 BIOSIS Number: 98530714 

Three new putative voltage gated sodium channels (VGSC) from human 
neuroblastoma (SH-SY5Y) cells: A PCR based cloning strategy 

Print Number: Biological Abstracts/RRM Vol. 047 Iss. 012 Ref. 200589 



10/6/30 (Item 3 from file: 55) 

11470290 BIOSIS Number: 98070290 

Identification of new genes expressed in hemopoietic cell lines: Yield of 
three PCR-based cloning approaches 

Print Number: Biological Abstracts/RRM Vol. 047 Iss. 002 Ref. 031877 



10/6/31 (Item 4 from file: 55) 

11236030 BIOSIS Number: 97436030 

PCR-based cloning and sequence analysis of fixL homologue from Frankia 
species strain CeS15 

Print Number: Biological Abstracts/RRM Vol. 046 Iss. 010 Ref. 160794 



10/6/32 (Item 5 from file: 55) 

10038487 BIOSIS Number: 95038487 

MOLECULAR CLONING AND CHARACTERIZATION OF RKLK10 A CDNA ENCODING T 
KININOGENASE FROM RAT SUBMANDIBULAR GLAND AND KIDNEY 



10/6/33 (Item 6 from file: 55) 
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Small GTPases of the rab subfamily are specific regulators of vesicular 
transport. The intracellular localization of these proteins has been mostly 
investigated in cultured cells where they have been found associated with 
distinct compartments of the exocytic and endocytic pathways. Using a 
PCR-based cloning approach we have recently identified several novel rab 
proteins, extending the total number of this family to more than 3 0 
members. Here, we have investigated the mRNA expression in different 
tissues and the intracellular localization in organ cryosections of two rab 
proteins, rabl8 and rab20. Both northern blot analysis and confocal 
immunofluorescence microscopy demonstrated that these proteins are 
expressed in a tissue- and cell type -dependent manner. Despite their 
presence in non-polarized cells and polarized cells, both proteins are 
highly expressed on the apical side of kidney tubule epithelial cells. 
Electron microscopic studies revealed that rabl8 and rab20 are located in 
apical dense tubules, endocytic structures underlying the apical plasma 
membrane, suggesting that they play a role in apical endocytosis/recycling . 
In intestinal epithelial cells as well, both proteins were localized 
apically, but, in addition, rabl8 was found associated with the basolateral 
domain, suggesting that this protein is not restricted to the apical 
transport machinery of polarized epithelial cells. The results demonstrate 
that, depending on the epithelial cell type, rab proteins that are also 
expressed in non-polarized cells may be enriched in one or both surface 
domains. Together with the observed tissue- and cell type -dependent 
variation in the expression of the rab proteins, this suggests that the 
large number of mammalian rab proteins might reflect the specific 
requirements in the organization of membrane traffic encountered by 
different cell types. 
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In this report a procedure for the analysis of mRNA expression in cells 
of limited availability by the reverse transcriptase-polymerase chain 
reaction (RT-PCR) method is described. The cells are lysed with Nonidet 
P-40, and the mRNA in the lysate is used directly as template for the cDNA 
synthesis reaction. Target cDNA is then amplified by PCR, and the products 
can be analyzed that same day by agarose gel electrophoresis. The 
oligonucleotide primers used for amplification are designed to include 
restriction sites to facilitate cloning for subsequent sequencing. We have 
demonstrated that luteinizing hormone- releasing hormone mRNA can be 
amplified from the hypothalamus and thymus of a 7 -day rat pup, in which the 
starting cell number was limited. Furthermore, exon usage by target cDNA in 
different cell types can be easily determined by amplifying with 
exon- specif ic primers. Proopiomelanocortin (POMC) mRNA expressed in the 
pituitary utilizes all three exons, while a majority of POMC mRNA expressed 
in lymphocytes lacks exons 1 and 2. Thus, this provides an extremely rapid 
and sensitive means not only for analyzing mRNA expression but also for 
differential exon usage. 
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To elucidate the role that protein tyrosine phosphatase (PTPs) may play 
in liver regeneration, PTPs expressed in the mouse liver after partial 
hepatectomy (PH) were investigated by a PCR-based cloning method. 
Sequencing of 115 cDNA clones identified 10 different sequences including 
MPTP (T cell PTP) , PTP-1B, PTP-P19 , mR-PTP mu, R-PTP alpha, PTP NE-3 
(PTP-P1) , R-PTP-kappa and the murine homologue of human LAR. The remaining 
two sequences, PTP-RL9 and PTP-RL10, encoded novel PTPs. PTP-RL10 cDNA 
contained an open reading frame of 1176 amino acids with no apparent 
membrane -spanning region. The amino -terminal region had sequence homology 
to those of human erythrocyte protein 4.1 and ezrin, cytoskeletal proteins. 
In the regenerating liver, the levels of five PTP gene mRNAs (MPTP , 
PTP-P19 , R-PTP alpha, LAR homologue, and PTP-RL9) increased within 6 h, 
decreased to the normal level by 24 h, and increased again at 48 to 72 h 
after PH. The levels of PTP-1B and R-PTP-kappa mRNAs peaked within 6 h, 
decreased gradually, and returned to the normal level by 168 h after PH. In 
contrast, the levels of two PTP mRNAs (mR-PTP mu and PTP-RL10) peaked at 48 
to 72 h, and returned to the normal level by 168 h after PH. No expression 
of PTP NE-3 was detected in the liver by Northern blotting. The 
differential expression of multiple PTPs during the pre-replicative and 
post-replicative stages of liver regeneration suggests that PTPs are 
involved in the regulation of growth and differentiation of liver cells. 
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The present study shows a very highly diminished HLA-A2 cell surface 
expression with mendelian segregation in two nonrelated Spanish families. 
The associated haplotype included Cblank-B38-DRB1*1301-DQ6 in both 
families. cDNA sequence analysis in two members, one of each pedigree, 
revealed the presence of the commonest HLA-A2 allele (A*0201) , without 
repetitive mutations that could indicate inappropriate or inefficient 
translation. Further, the coamplified 3 1 -untranslated region sequence was 
also the same described for HLA-A2 . HLA-A transcription frequency by means 
of cDNA PCR-based cloning experiments and by Northern blotting pointed out 
a relatively low number of HLA-A2 mRNA molecules compared with the 
complementary HLA-A allele. 5 1 -Regulatory region sequences from two 
low-expressing HLA-A2 nonrelated individuals showed a unique and identical 
single point mutation at position -101 (T to C) , when compared with all MHC 
class I alleles sequenced so far. Position -101 is located in the inverted 
CAT box associated with the MHC class I enhancer B. The fact that this is 
an extremely well -conserved position leads us to postulate that this change 
may be the only responsible for the defective expression of HLA-A2 . 
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Eukaryotic initiation factor 5A (eIF-5A) is the only cellular protein 
known to contain a hypusine residue that is formed by transferring the 
aminobutyl moiety from spermidine to a specific lysine residue, followed by 
hydroxylation at the aminobutyl group. A simple PCR-based strategy was 
developed to obtain a full-length cDNA of Neurospora crassa eIF-5A. The 
strategy consists of (i) the design of a pair of key primers (21-mer) based 
on the highly conserved eIF-5A cDNA domains known in other species, (ii) 
PCR amplification of Neurospora cDNA using the two key primers to obtain 
the core sequence for the design of core primers, and (iii) combined use of 
the key primers, core primers and the universal primers, T3 and T7, to 



amplify the target sequence in a Neurospora cDNA library. The longest cDNA 
obtained was cloned into pBlueScript phagemid, and sequence analysis 
indicated that it encodes a polypeptide of 163 amino acid residues with a 
codon usage preference characteristic of abundant Neurospora genes. The 
Neurospora polypeptide showed 59% and 67% identity with human and yeast 
eIF-5A precursor protein respectively. We subcloned the Neurospora eIF-5A 
cDNA into pQE-30, which introduces six adjacent histidine residues to the 
N-terminus of the recombinant protein. The resulting plasmid, pQTy21, was 
overexpressed in Escherichia coli, and the soluble polyhistidine- tagged 
protein was purified by metal chelation chromatography. We obtained about 
60 mg of purified eIF-5A precursor from 1 litre of culture in a single step 
using a Ni (II) -nitrilotriacetic acid (NTA) -agarose column. The 
histidine-tagged eIF-5A precursor protein could be recognized by 
anti-Neurospora crassa 21 kDa protein serum raised against wild-type eIF-5A 
precursor and could serve as the substrate protein for deoxyhypusine 
synthase. Using the histidine-tagged recombinant protein and the 
Ni (II) -NTA-agarose column, we constructed a protein affinity column and 
demonstrated an affinity binding between eIF-5A precursor and deoxyhypusine 
synthase in the presence of NAD+ . One-step eIF-5A precursor affinity-column 
chromatography could lead to a 30 -fold purification of deoxyhypusine 
synthase . 
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We identified a novel non-receptor tyrosine kinase from a human 
megakaryoblastic cell line, UT-7, by means of .a PCR-based cloning method. 
The HYL gene contained a SH2 and SH3 domain and a tyrosine kinase catalytic 
domain. The deduced amino acid sequence of the protein encoded by this gene 
was most homologous to CSK (c-src kinase) . This gene and CSK shared some 
unique structural properties such as the absence of a myristylation signal 
and phosphorylation sites of tyrosine residues corresponding to tyrosines 
416 and 527 of chicken p60c-src. Unlike CSK, the SH3 domain of HYL was 
unique since the ALYDY motif was absent. Northern blot analysis revealed a 
2.2 kb transcript in various myeloid cell lines but not in adult tissues 
except for the brain and the lung, whereas CSK mRNA was ubiquitously 
expressed. The expression of HYL was upregulated when these myeloid cells 
were differentiated by induction with phorbol myristate acetate. We named 
this gene, hematopoietic consensus tyrosine-lacking kinase, HYL. The HYL 
gene was assigned to chromosome 19 at band pl3. It is suggested that HYL 
plays a significant role in the signal transduction of hematopoietic cells. 
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Using Mitomycin C mutagenesis and negative and positive selection with 
monoclonal antibodies specific for H-2Kb and H-2Kbml0, respectively, a 
mutant cell line clone, Mite- 182, was isolated. Direct sequencing of 
uncloned cDNA as well as PCR based cloning and sequencing of the H-2Kbl82 
transcript from this mutant revealed a single G-->T transversion resulting 
in the substitution of Trpl67 by cysteine. Serologically, the mutant Kbl82 
and KbmlO are almost identical as each has lost at least five Kb specific 
mAb epitopes and gained several new epitopes. Interestingly, the mutant 
cell line, Mitc-182, is efficiently recognized by alloreactive CTLs raised 
in reciprocal combinations, e.g. CB6 anti CbmlO and CbmlO anti CB6, 
indicating that Kbl82 contains both Kb and KbmlO specific epitopes. The 
mutation has not affected the ability of Kbl82 to present Kb restricted 
antigenic peptides of Sendai and vesicular stomatitis viruses. In addition 
to underscoring the importance of amino acid residue 167 in alloreactivity , 
these results indicate a positive correlation between the gain of both an 
mAb epitope and a defined alloreactive CTL epitope. 
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Cloning of the gene encoding the major allergen, Car b I, from Carpinus 
betulus (hornbeam) pollen was performed using the Polymerase Chain Reaction 
(PCR) to specifically amplify the gene of interest using single stranded 
cDNA as template. Specific primers, deduced from the aminoterminal sequence 
of the purified protein, were tailored to facilitate direct expression of 
plasmic clones, and the large fraction of positive clones obtained, 
revealed the presence of isogenic variation. Three clones were 
characterized in detail by antibody based assays and nucleotide sequencing. 
The recombinant allergens were shown by crossed Immunoelectrophoresis (CIE) 
to precipitate with monospecific polyclonal rabbit antibodies raised 
against purified Bet v I, by crossed radioimmunoelectrophoresis (CRIE)to 
bind tree pollen allergic patient serum IgE, and by immunoblotting to bind 
murine monoclonal antibodies, raised against purified Car b I from pollen. 
Car b I is encoded by a 15 9 -triplets open reading frame. The molecular 
masses (M(r) = 17272, 17355 and 17217 Da, respectively), the amino acid 



composition, and the aminoterminal sequence of the predicted polypeptides 
agree well with data obtained by analysis of the protein purified from 
pollen. The deduced amino acid sequences show pronounced homology (73, 75 
and 74% identities respectively) to Bet v I, the major allergen from Betula 
verrucosa (white birch) pollen. Soluble recombinant Car b I, without a 
fusion partner, was produced in Escherichia coli with an immunochemical 
reactivity closely resembling that of the native pollen allergen. The tree 
pollen major allergens therefore constitute an ideal system for the study 
of allergenic epitopes. 
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Partial sequences corresponding to eleven novel Rab proteins and one new 
Rho protein have been isolated using a PCR-based cloning approach. These 
results confirm that the overall diversity of the Rab and Rho protein 
subfamilies account for more than thirty different members in mammalian 
cells . 
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The ubiquitin (Ub) -conjugating enzyme E2 (25K) catalyzes the synthesis of 
multi-Ub chains in which successive Ub units are linked by an isopeptide 
bond involving the epsilon-amino group of Lys-48 of Ubn, and the 
COOH-terminal Gly residue of Ubn+1 (Chen, Z., and Pickart, C. M. (1990) J. 
Biol. Chem., 265, 21835-21842). We now describe the polymerase chain 
reaction (PCR) -based cloning of an E2 (25K) -encoding cDNA from a bovine 
thymus library, using degenerate oligonucleotide primers based on the 
sequences of two E2(25K) peptides. The cDNA encodes a 200-residue protein 
whose sequence bears similarities of 66 and 59%, respectively, to the 
sequences of the Ub- conjugating enzymes encoded by the UBC1 and UBC4/UBC5 
genes of the yeast Saccharomyces cerevisiae. These three yeast E2s play key 
roles in Ub-dependent proteolysis (Seufert, W., McGrath, J. P., and 



Jentsch, S. (1990) EMBO J. 9, 4535-4541). Comparison of the amino acid 
sequence of E2(25K) with other known E2 sequences strongly suggests that 
Cys-92, one of two E2 (25K) Cys residues, forms the Ub thiol ester adduct 
that is an intermediate in E2 -catalyzed multiubiquitination . The 
E2 (25K) -encoding cDNA was overexpressed in Escherichia coli, and the 
recombinant E2(25K) protein was purified to electrophoretic homogeneity; 
enzymatic assays showed that its multiubiquitinating activity was 
quantitatively identical with that of the native protein. The availability 
of a cloned cDNA will allow us to assess the physiological role of E2 (25K) . 
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